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(54) IMAGE-PICKUP DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image-pickup device that is capable of 
obtaining a picture, in accordance with mode of the compression rate of joint 
photographic expert group(JPEG) picture compression. 

SOLUTION: A signal is selected from a color restoring means 5 for outputting a color 
restoring picture of high quality in the case of mode signal of a low compression rate, in 
accordance with the compression rate which a mode signal for compression rate 
adjustment of JPEG picture compression indicates. Then, in the case of the mode signal 
of high compression rate, a signal from the color restoring means 5 by standard 
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interpolation processing is selected, the JPEG compression is performed with a specified 
compression rate. When the compression rate is lowered, there is no decline due to the 
compression, a picture of high quality which has a false color and a false outline both 
reduced is obtained, and when the compression rate is raised, compression data that are 
further reduced are obtained, a processing speed can be improved and the picture in 
accordance with mode of the compression rate of picture compression is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In image pick-up equipment equipped with the image sensor with which the 
color filter with the spectral sensitivity characteristic over two or more chrominance 
signals was arranged The 1st color restoration means and the 2nd chrominance -signal 
restoration means which carry out restoration generation of the chrominance signal of 



the resolution for several pixel minutes of an image sensor to each chrominance signal 
read from the image sensor, While having a mode signal generation means to generate 
and output the mode signal which shows the rate of picture compression at the time of 
performing picture compression It has a switch means to switch, choose and output the 
signal from the chrominance -signal restoration means of the above 1st, or the signal 
from the 2nd chrominance-signal restoration means according to the mode signal which 
is an output from said mode signal generation means. Image pick-up equipment 
characterized by compressing a picture signal to become the compressibility the mode 
signal from the above-mentioned mode signal generation means indicates the image by 
the output from said switch means to be. 

[Claim 2] It is image pick-up equipment according to claim 1 characterized by to choose 
the chrominance signal by the color restoration means of the above 1st when the 
compressibility shown in said switch means by the mode signal outputted from a mode 
signal- generation means shows the low compressibility below 1/n, and to choose the 
chrominance signal by the chrominance signal restoration means of the above 2nd when 
compressibility higher than the compressibility said mode signal of whose is 1/n is 
shown. 

[Claim 3] The 1st color filter with the spectral sensitivity characteristic [ on 4 pixels of 
upper and lower sides of perpendicular horizontal / of two lines / 2 train and as opposed 
to the 1st chrominance signal in the above-mentioned image sensor ] and the 2nd color 
filter with the spectral sensitivity characteristic over the 2nd chrominance signal are 
arranged by the perpendicular of the 1st line. The 3rd color filter which has the spectral 
sensitivity characteristic over the 3rd chrominance signal in the same train as the pixel 
location where the 1st color filter of the above-mentioned perpendicular of the 1st line 
was arranged at the perpendicular of the 2nd line is arranged. The 1st color filter which 
has the spectral sensitivity characteristic over the 1st chrominance signal in the same 
train as the 2nd color filter is arranged. It is the image sensor with which the color filter 
of 4 pixels of the above-mentioned upper and lower sides was arranged repeatedly 
perpendicularly and horizontally one by one. An edge judging means by which the color 
restoration means of the above 1st judges the edge component in a predetermined pixel 
location based on the circumference pixel signal in the predetermined pixel location of 
the 1st chrominance signal by the 1st color filter of the above, The 1st calculation means 
which computes the signal in the above-mentioned predetermined location in the 1st 
chrominance signal based on the output of said edge judging means with the 1st, 2nd, 
and 3rd chrominance signals read with the 1st, 2nd, and 3rd color filter of the above, 
Based on the output of the above-mentioned edge judging means, it has the output of 



the calculation means of the above 1st, and the 2nd calculation means which computes 
the 2nd and 3rd chrominance signals with the 2nd and 3rd chrominance signals from a 
color filter. While acquiring the 1st, 2nd, and 3rd chrominance signal of the number of 
pixels in the above-mentioned image sensor Image pick-up equipment according to 
claim 1 or 2 characterized by equipping the color restoration means of the above 2nd 
with a means to compute a signal with the interpolation from the upper and lower sides 
of a processing pixel location, or the pixel of a longitudinal direction, in each 1st, 2nd, 
and 3rd chrominance signal. 

[Claim 4] A horizontal edge detection means for the edge judging means in the color 
restoration means of the above 1st to compute the absolute value of the difference of the 
contiguity pixel of the right and left in the predetermined pixel location of the 1st 
chrominance signal, and to detect a horizontal edge component, A perpendicular 
direction edge detection means to compute the absolute value of the difference of the 
pixel of the upper and lower sides in the predetermined pixel location of the 1st 
chrominance signal, and to detect a vertical edge component, While having a judgment 
means in said predetermined pixel to judge level or a vertical edge component, based on 
the output from said horizontal edge detection means and a perpendicular direction 
edge detection means When said judgment means has an output from the 
above-mentioned horizontal edge detection means, or an output larger than the value 
defined beforehand from the above-mentioned perpendicular direction edge detection 
means It supposes that the edge component was detected to the circumference pixel of 
the above-mentioned predetermined pixel, and when the output from a horizontal edge 
detection means is still larger than the output of the above-mentioned perpendicular 
direction edge detection means, there is correlation perpendicularly. When the output 
from a horizontal edge detection means is smaller than the output of the 
above-mentioned perpendicular direction edge detection means, while judging with 
there being correlation more horizontally Image pick-up equipment according to claim 1 
to 3 characterized by judging with not detecting an edge component when both the 
outputs from the above-mentioned horizontal edge detection means and a perpendicular 
direction edge detection means are smaller than the value defined beforehand. 
[Claim 5] In the location of the predetermined pixel [ of 1 lines ] m train B (1, m) where 
the 2nd chrominance signal B has the 1st calculation means which computes the signal 
over the predetermined location in the 1st chrominance signal in the color restoration 
means of the above 1st the value Ahlpf (1 --) which the 1st chrominance signal A and the 
2nd chrominance signal B were alike, respectively, and received and minded the 
horizontal low pass filter Compute m) and Bhlpf (1, m) and with the pixel value B (1, m) 



of the ratio of Ahlpf (1, m) and Bhlpf (1, m) which are an output signal from said 
horizontal low pass filter, and the above-mentioned pixel location the pixel value A in 
the 1st chrominance signal A of a 1 line m train (1, m) - A (1 --) m) A horizontal signal 
calculation means to compute by =B(1, m) x {Ahlpfll, m)/Bhlpf (1, m)}, and to compute the 
pixel value in the 1st chrominance signal A similarly in other pixel locations with the 
3rd chrominance signal C, In the location of the above-mentioned predetermined pixel 
[ of 1 lines ] m train B (1, m) The 1st chrominance signal A the value Avlpf (1 --) which the 
2nd chrominance signal B was alike, respectively, and received and minded the vertical 
low pass filter Compute m) and Bvlpf (1, m) and with the pixel value B (1, m) of the ratio 
of Avlpf (1, m) and Bvlpf (1, m) which are an output signal from said perpendicular 
direction low pass filter, and the above-mentioned pixel location the pixel value A in the 
1st chrominance signal A of a 1 line m train (1, m) - A (1 -) m) A perpendicular direction 
signal calculation means to compute by =B(1, m) x {Avlptfl, m)/Bvlpf (1, m)}, and to 
compute the pixel value in the 1st chrominance signal A similarly in other pixel 
locations with the 3rd chrominance signal C, the pixel value [ in / from the average of 
the contiguity pixel of the four directions in the location of the above-mentioned 
predetermined pixel / of 1 lines / m train in the 1st chrominance signal A / the 1st 
chrominance signal A of a 1 line m train ] A (1 -) It has an average-value calculation 
means to compute m), and is based on the output of the above-mentioned edge judging 
means. The output or perpendicular direction signal calculation means output of the 
above-mentioned horizontal signal calculation means, Or image pick up equipment 
according to claim 1 to 4 characterized by choosing from the output from an averaging 
means, acquiring the pixel value A of the 1st chrominance signal A in an 
above-mentioned predetermined pixel [ of 1 lines ] m train (1, m), and acquiring the 1st 
chrominance signal of the number of pixels in an image sensor. 

[Claim 6] When the 1st calculation means in said 1st color restoration means judges 
with the output of the above-mentioned edge judging means not detecting an edge 
component in the location of a predetermined pixel [ of 1 hues ] m train, it chooses the 
output of the above-mentioned averaging means. When it judges with correlation being 
perpendicularly, the output of the above-mentioned perpendicular direction signal 
calculation means is chosen. It is image pick-up equipment according to claim 1 to 5 
characterized by choosing the output of the above-mentioned horizontal signal 
calculation means when it judges with there being correlation horizontally, and 
acquiring the 1st chrominance signal of the number of pixels in an image sensor. 
[Claim 7] The 2nd calculation means in the color restoration means of the above 1st sets 
in the location of a predetermined pixel [ of 1 fines ] m train, value Alhlpf (1 --) which 



minded the horizontal low pass filter to the output A from the calculation means of the 
above 1st Value Alvlpf (1, m) through m) and a perpendicular direction low pass filter is 
computed, value Blhlpf (1 ••) which minded the horizontal low pass filter to the 2nd 
chrominance signal B Value Clvlpf which minded the vertical low pass filter to m) and 
the 3rd chrominance signal C (1, m) 0 or value Blvlpf (1 --) which minded the vertical 
low pass filter to the 2nd chrominance signal B m) and value Clhlpf (1, m) which minded 
the horizontal low pass filter to the 3rd chrominance signal C are computed. The ratio of 
Alhlpf (1, m) and Blhlpf (1, m) (or ratio with Clhlpf (1, m)), The ratio of Alvlpf (1, m) and 
Clvlpf (1, m) 0 or the pixel value A (1 --) in the predetermined pixel [ of 1 fines ] m train in 
a ratio with Blvlpf (1, m), and the output A of the calculation means of the above 1st the 
pixel value B in the 2nd chrominance signal B of m) to a 1 line m train, and the 3rd 
chrominance signal C (1 --) m) and C (1, m) - B(l, m) =A(1, m) x{Blhlpf (1 --) m) /AlhlpfO, 
m)}, CO, m) =Ad, m) x {Clvlpf(l, m)/Alvlpf (1, m)} 0 or B(l, m) =A(1, m) x{Blvlpf(l, 
m)/Alvlpf (1 --) While having a signal calculation means to compute by m} and C(l, m) 
=A(1, m) x {Clhlpfd, mVAlhlpf (1, m)} value A2hlpf (x --) which minded the horizontal 
low pass filter to the output A from the calculation means of the above 1st in the location 
of a different predetermined pixel [ of x lines ] y train from the location of the 
above-mentioned 1 line m train value B-2hlpf (x --) which minded the horizontal low 
pass filter to the 2nd chrominance signal B in the output from y) and said signal 
calculation means y) is computed. With the pixel value A (x y) in the pixel [ of x lines ] y 
train in the output A from the calculation means of the ratio of A2hlpf (x y) and B 2hlpf 
(x y), and the above 1st the 2nd chrominance signal B in the location of a x line y train (x 
y) - B(x y) =A (x --) y) A horizontal signal calculation means to compute by x {B 2hlpf(x 
y)/A2hlpf (x y)}, and to compute C signal similarly in the 3rd chrominance signal C, 
value A2vlpf (x --) which minded the vertical low pass filter to the output A from the 
calculation means of the above 1st value B-2vlpf (x --) which minded the vertical low 
pass filter to the 2nd chrominance signal B in the output from y) and said signal 
calculation means y) is computed. With the pixel value A (x y) in the pixel [ of x lines ] y 
train in the output pixel value A from the calculation means of the ratio of A2vlpf (x y) 
and B-2vlpf (x y), and the above 1st the 2nd chrominance signal B in the location of a x 
line y train (x y) -- B(x y) =A (x -•) y) A perpendicular direction signal calculation means 
to compute by x {B-2vlpf(x y)/A2vlpf (x y)}, and to compute C signal similarly in the 3rd 
chrominance signal C, In the location of the predetermined pixel [ of x fines ] y train in 
the 2nd and 3rd chrominance signal in the output from the above-mentioned signal 
calculation means Have an average-value calculation means to compute the average 
value of the pixel which adjoins aslant, and it chooses from each output from said 



horizontal signal calculation means, a perpendicular direction signal calculation means, 
and an averaging means based on the output of the above-mentioned edge judging 
means. Image pick-up equipment according to claim 1 to 6 characterized by acquiring 
the 2nd and 3rd chrominance signal in an above-mentioned predetermined pixel [ of x 
lines ] y train, and acquiring the 2nd and 3rd chrominance signal of the number of 
pixels in an image sensor. 

[Claim 8] When the 2nd calculation means in said 1st color restoration means judges 
with the output of the above-mentioned edge judging means not detecting an edge 
component in the location of a predetermined pixel [ of x lines ] y train, it chooses the 
output of the above-mentioned averaging means. When it judges with correlation being 
perpendicularly, the output of the above-mentioned perpendicular direction signal 
calculation means is chosen. It is image pick-up equipment according to claim 1 to 7 
characterized by choosing the output of the above-mentioned horizontal signal 
calculation means when it judges with there being correlation horizontally, and 
acquiring the 2nd and 3rd chrominance signal of the number of pixels in an image 
sensor. 

[Claim 9] While the above-mentioned mode signal generation means outputs the 1st 
mode signal which shows compressibility 1/10, and the 2nd mode signal which shows 
compressibility 1/20 When the 1st mode signal is inputted in the above-mentioned 
switch means, the chrominance signal by the color restoration means of the above 1st is 
chosen. It is image pick-up equipment according to claim 1 to 8 characterized by 
choosing the chrominance signal by the chrominance -signal restoration means of the 
above 2nd when the 2nd mode signal is inputted. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to high-definition-izing in image pick up 

equipment like an electronic "still" camera, and a miniaturization. 

[0002] 

[Description of the Prior Art] Conventionally, in image pick-up equipment like an 
electronic "still" camera, the image sensor (it is hereafter called a veneer image sensor) 
of one sheet is used for the miniaturization. Drawing 13 is drawing showing an example 



of the typical color filter array of the image sensor in the former. In drawing, R is an 
image sensor with a color filter with the spectral characteristic which passes the light of 
R, and is an image sensor with [ G / B and ] each color filter similarly. As shown in 
drawing 13 , G and R are arranged by n lines every 2 pixels, and B and G are arranged 
every 2 pixels in n+1 line. Therefore, in order to acquire R and B signal, to acquire G 
signal every 2 pixels for 4 pixels of every (slash section in drawing) upper and lower 
sides and to acquire each signal of the number of pixels of an image sensor, from the 
pixel signal acquired, data processing, such as interpolation, will be performed and R of 
the number of image sensors, G, and B signal will be generated. 

[0003] Drawing 14 is the block diagram showing an example of the configuration of the 
conventional image pick up equipment for generating R, G, and B signal and 
memorizing an image from the signal from an image sensor in the veneer image sensor 
using the color filter of the primary color shown in above-mentioned drawing 13 . It 
separates into each signal, a signal [ in / 102 / an image sensor and / 101 / on drawing 14 
and / an A/D converter and 103 and / in 104 / a frame memory 103 ] - R, G, and B - [ a 
frame memory ] A color restoration means to perform interpolation generation of each 
signal and to restore the signal of the number of pixels of an image sensor, A YCbCr 
conversion means to change 105 into Y, Cb, and Cr signal from R, G, and B signal, the 
image (Y --) into which 106 was inputted by the JPEG (Joint Photographic Expert 
Group) method A compressibility adjustment mode signal generation means to generate 
and output the mode signal which shows desired compressibility in order that Cb, a 
JPEG compression means to compress Cr signal, and 107 may adjust compressibility in 
the above-mentioned JPEG compression means 106, 108 is an output terminal and the 
above-mentioned image sensor 101 consists of color filters of the pixels R, G, and B as 
shown in drawing 13 . 

[0004] Next, actuation is explained. Reading each pixel signals R, G, and B from an 
image sensor 101, A/D conversion of the output is carried out by A/D converter 102, and 
it incorporates each pixel signal to a frame memory 103. From the signal incorporated 
by said frame memory 103, the color restoration means 104 separates each signal, 
carries out interpolation generation of the signal of the pixel which is not obtained in 
each R, G, and B signal from the signal of a contiguity pixel, and computes and outputs 
the RGB code of the numbers of pixels of all image sensors. 

[0005] Here, drawing 15 is the block diagram having shown an example of the 
configuration of the above-mentioned color restoration means 104, and explains the 
actuation. In drawing 15 , a separation means by which 111 separates R, G, and B 
signal from the signal in a frame memory 103, respectively, and 112 are interpolation 



means to carry out interpolation generation of the pixel signal in each separated signal 
from the signal of a contiguity pixel, and to compute and output the RGB code of the 
numbers of pixels of all image sensors. It separates into each R, G, and B signal in the 
separation means 111, and the signal in a frame memory 103 outputs each to the 
interpolation means 112. The pixel which came to be shown in drawing 16 (a), (b), and 
(c), and was shown all over [ G, R, and B ] drawing is each signal acquired from the 
image sensor 101, and, on the other hand, G and R which were separated by the 
separation means 111, and B signal are pixels from which the pixel of a null is not 
obtained. 

[0006] The interpolation approach in the interpolation means 112 about G signal 
( drawing 16 (a)) The perpendicular of n lines, the signal g of the pixel location of the 
m-th horizontal (it is hereafter described as a pixel location (n, m).) In order to 
interpolate, it asks for the difference ( | GGrl, m)-G(n+l, m) | ) of the contiguity pixel of 
the vertical direction, and the difference (I G(n, nrl)-G(n, m+l) |) of the contiguity pixel 
of a longitudinal direction, and this difference interpolates with the pixel signal of few 
directions. For example, when there is little difference of the contiguity pixel of a 
longitudinal direction, it computes as g(n, m) = (G(n, nvl) +G (n, m+l)) / 2, and when 
there is little difference of the contiguity pixel of the vertical direction, it computes as 
g(n, m) = (GGrl, m) +G (n+1, m)) / 2. 

[0007] About R and B signal ( drawing 16 (b) and (c)), a horizontal pixel is interpolated 
first and it interpolates by being perpendicular to a degree. For example, about R of 
drawing 16 (b), the perpendicular of n-1 line and interpolation by n+1 line are 
performed. The signal of a pixel location (n-1, m) (n+1, m) is computed like rfcrl, m) 
=(R(n-l, m-1) +R (n-1, m+l))/2r(n+l, m) = (R(n+1, nvl) +R (n+1, m+l)) / 2. The next is 
asked for the signal of each level pixel location nrl, m, and m+l with interpolation of 
the pixel of the upper and lower sides (n-1 and n+1 line) of the pixel of n lines. It is 
obtained by the approach with the same said of B. 

[0008] By the above interpolation approach, R of the numbers of pixels of all image 
sensors, G, and B signal are computable in the output of the interpolation means 112. 
[0009] Next, R and G which are an output from the above-mentioned interpolation 
means 112, and B signal are inputted into the YCbCr conversion means 105. With the 
YCbCr conversion means 105, R and G which were inputted, and B signal are changed 
into Y, Cb, and Cr signal by the operation, and Y and Cb which were changed, and Cr 
signal are outputted to the JPEG compression means 106. Although the image by Y and 
Cb which were inputted in the JPEG compression means 106, and Cr signal is 
compressed with a JPEG method, the mode signal which shows desired compressibility 



is sent to this JPEG compression means 106 from the compressibility adjustment mode 
promotion means 107, and an input image is compressed into it to become the 
compressibility according to this mode signal. With the above-mentioned 
compressibility adjustment mode promotion means 107, the mode signal which shows 
desired compressibility is generated and outputted so that the compressibility in the 
JPEG compression means 106 can be adjusted according to applications, such as 
capacity of an archive medium, and a compressed data transfer. For example, the 1st 
mode which shows the low compressibility which can obtain an image with little 
degradation by compression (high-definition mode), Form the 2nd mode (canonical 
mode) which shows the high compressibility which can reduce image data more by 
compression, and the signal which shows this mode is set for delivery and the JPEG 
compression means 106 to the JPEG compression means 106. In the 1st mode, an input 
image is compressed with 1/10 of compressibility, and an image is compressed in the 2nd 
mode at 1/20 of compressibility. 

[0010] And the picture compression data compressed in the above-mentioned JPEG 
compression means 106 are outputted to an output terminal 108, and are carried out 
[ that storage media memorize or data transfer is carried out to them, etc. and ]. 
[0011] Moreover, drawing 17 shows an example of the configuration of the color 
restoration means 104 in the conventional image pick up equipment by the veneer 
image sensor of the pixel mixing method which mixes and reads 2 pixels of upper and 
lower sides shown in JP,6 178307,A, and shows the block diagram in the case of 
constituting like the above-mentioned conventional example, so that interpolation 
generation of the signal from an image sensor may be carried out from the horizontal 
scanning of three lines. In this drawing, for an image sensor and 114, as for a signal 
selection circuitry and 116, a frame memory and 115 are [ a color interpolation circuit 
and 117 ] RGB matrices, and 113 will constitute a color restoration means from a signal 
selection circuitry 115 by the RGB matrix 117. As an image sensor 113 is shown in 
drawing 17 , it consists of four pixels A, B, C, and D (the number each pixel signal was 
numbered shows a pixel location hereafter), and the pixel of A and B is arranged by 
turns for every line so that pixel mixing read-out can generate a chrominance signal. 
[0012] Next, the actuation in drawing 17 is explained. After not carrying out pixel 
mixing read out from an image sensor 113 but reading and carrying out A/D conversion 
of each pixel signal as it is (not shown), each pixel signal is incorporated to a frame 
memory 114. The signal of the perpendicular of three lines which adjoined by the signal 
selection circuitry 115 is chosen from the signal incorporated by said frame memory 114, 
and it sends to the color interpolation circuit 116. In the color interpolation circuit 116, 



after carrying out interpolation generation of each chrominance signals A, B, C, and D 
from the signal of the above-mentioned perpendicular of three lines, it is outputted by 
the RGB matrix circuit 117 as an RGB code. 

[0013] Here, although interpolation generation of each chrominance signal is carried 
out in the above-mentioned color interpolation circuit 116, this interpolation approach is 
explained. For example, in chrominance -signal interpolation generation of n2 line, the 
signal of nl, n2, and n3 is chosen by the signal selection circuitry 115 the perpendicular 
of three lines, and it is sent to the color interpolation circuit 117, and the chrominance 
signals acquired in n2 line are C and D pixel, and there is no pixel of A and B. Therefore, 
although interpolated from nl in a perpendicular direction, and the signal of n3 line 
about the pixel of A and B, since the pixel locations of A and B differ in nl and n3 line, a 
horizontal interpolation multiplier will be changed. Supposing it carries out 
interpolation generation of each chrominance-signal A 1 , B', C\ and D' to the 3rd pixel of 
n2 line of the chrominance signal after interpolation (2 n 3) more nearly now than 5 
pixels of horizontals before interpolation For example, about C' and D\ weight is given 
centering on a horizontal chisel, and interpolation generation is carried out and it is 
referred to as C23'=(C21 / 2+C23+C 25/2)/2D23'= (D22+D24) / 2. On the other hand, A' 
and B ' are received. 

A23'=(All/4+Al3/2+A15/4)/2+(A31/4+A33/2+A35/4)/2B23'=(Bl2/2+Bl4/2)/2+ 
(B32/2+B34/2) / 2 - weight can be given and interpolated from a formula to a level pixel. 
[0014] Next, in interpolation generation of the chrominance signal of n3 line, the pixel of 
A and B carries out interpolation generation from n3 line, and carries out interpolation 
generation from n2 and n4 line about C and D pixel. In a pixel location (3 3) that is, for 
example A33'= (A32+A34) / 2B33'= It is set to (B31/2+B33+B35 / 2) / 2C33'=(C21/4+C23 / 
2+C 25/4)/2+(C41/4+C43 / 2+C 45/4)/2D33'=(D22 / 2+D 24/2)/2+ (D42 / 2+D 44/2) / 2. 
[0015] It takes into consideration hereafter that pixel arrangement of A and B 
interchanges whole Rhine. In n4 line As opposed to a pixel location (4 3) A43'= 
(A31/4+A33/2+A35 / 4) 12+ (A51/4+A53/2+A55 / 4) / 2B43'= In (B32/2+B34 / 2) / 2+ 
(B-52/2+B54/2) / 2C43'= (C41 / 2+C43+C 45/2) / 2D43'= (D42+D44) / 2n five lines As 
opposed to a pixel location (5 3) It is set to 
A53'=(A52+A54)/2B53'=(B-52+B54)/2C53'=(C41/4+C43 / 2+C 45/4)/2+(C61/4+C63 / 2+C 
65/4)/2D53'=(D42 / 2+D 44/2)/2+ (D62 / 2+D 64/2) / 2. Henceforth, chrominance -signal A, 
B\ C\ and D' will be generated by repeating successively the above n2, n3, and n4 and 
the interpolation approach in n5 line. 

[0016] And A, B, C, and D signal by which interpolation generation was carried out 
[ above-mentioned ] are outputted by the RGB matrix circuit 117 as an RGB code, will 



be sent to the YCbCr conversion means 105 of above-mentioned drawing 14 , and will be 
changed into the image by Y, Cb, and Cr signal, and picture compression will be carried 
out in the JPEG compression means 106. In addition, above, although four chrominance 
signals are explained as A, B, C, and D, this should just be the multiplier which can 
consider four colors of Mg (MAZENDA), G (Green), Cy (cyanogen), and Ye (yellow), and 
can carry out interpolation generation of the chrominance signal about the interpolation 
multiplier in the color interpolation circuit 117. 
[0017] 

[Problem(s) to be Solved by the Invention] Conventional image pick-up equipment 
generates a chrominance signal in a color restoration means with interpolation by the 
pixel signal in Rhine of a horizontal contiguity pixel and the upper and lower sides. 
Since the effect by the compressibility of the image which is constituted so that the 
image from this signal may be compressed with a JPEG method, and is obtained in a 
color restoration means is not taken into consideration, In the case of the 
high-definition mode which shows the low compressibility which can obtain an image 
with little degradation according [ the mode signal which shows compressibility ] to 
compression, the image which elongated compressed data There was a trouble that a 
false color and false coutour would arise, a high definition image could not be obtained, 
and the image according to the mode of the compressibility of picture compression could 
not be obtained. 

[0018] In image pick-up equipment equipped with the image sensor with which the color 
filter which was made in order that this invention might cancel the above troubles, and 
has the spectral sensitivity characteristic over two or more chrominance signals was 
arranged The 1st color restoration means and the 2nd chrominance -signal restoration 
means which carry out restoration generation of the chrominance signal of the 
resolution for several pixel minutes of an image sensor to each chrominance signal read 
by the image sensor, While having a mode signal generation means to generate and 
output the mode signal which shows the rate of picture compression at the time of 
performing picture compression It has a switch means to switch, choose and output the 
signal from the chrominance-signal restoration means of the above 1st, or the signal 
from the 2nd chrominance -signal restoration means according to the mode signal which 
is an output from said mode signal generation means. A picture signal is compressed to 
become the compressibility the mode signal from the above-mentioned mode signal 
generation means indicates the image by the output from said switch means to be. 
When there is no degradation by compression when compressibility is made low, the 
high definition image with which a false color and false coutour were mitigated is 



obtained and compressibility is made high, the compressed data reduced more is 
obtained, and processing speed is also made early and is aimed at obtaining the image 
pick up equipment with which the image according to the mode of the compressibility of 
picture compression is obtained. 
[0019] 

[Means for Solving the Problem] In image pick up equipment equipped with the image 
sensor with which the color filter in which the image pick-up equipment concerning this 
invention has the spectral sensitivity characteristic over two or more chrominance 
signals was arranged The 1st color restoration means and the 2nd chrominance-signal 
restoration means which carry out restoration generation of the chrominance signal of 
the resolution for several pixel minutes of an image sensor to each chrominance signal 
read by the image sensor, While having a mode signal generation means to generate 
and output the mode signal which shows the rate of picture compression at the time of 
performing picture compression It has a switch means to switch, choose and output the 
signal from the chrominance-signal restoration means of the above 1st, or the signal 
from the 2nd chrominance signal restoration means according to the mode signal which 
is an output from said mode signal generation means. A picture signal is compressed to 
become the compressibility the mode signal from the above-mentioned mode signal 
generation means indicates the image by the output from said switch means to be. 
[0020] Moreover, the image pick-up equipment concerning this invention chooses the 
chrominance signal by the color restoration means of the above 1st, when the 
compressibility shown by the mode signal outputted from a mode signal-generation 
means shows the low compressibility below 1/n, and when compressibility higher than 
the compressibility said mode signal of whose is 1/n is shown, it chooses the 
chrominance signal by the chrominance-signal restoration means of the above 2nd in 
the above-mentioned switch means. 

[0021] Moreover, the above-mentioned image sensor sets the image pick-up equipment 
concerning this invention to 4 pixels of upper and lower sides of perpendicular 
horizontal [ of two lines ] 2 train. The 1st color filter with the spectral sensitivity 
characteristic over the 1st chrominance signal and the 2nd color filter with the spectral 
sensitivity characteristic over the 2nd chrominance signal are arranged by the 
perpendicular of the 1st line. The 3rd color filter which has the spectral sensitivity 
characteristic over the 3rd chrominance signal in the same train as the pixel location 
where the 1st color filter of the above-mentioned perpendicular of the 1st line was 
arranged at the perpendicular of the 2nd line is arranged. The 1st color filter which has 
the spectral sensitivity characteristic over the 1st chrominance signal in the same train 



as the 2nd color filter is arranged. It is the image sensor with which the color filter of 4 
pixels of the above-mentioned upper and lower sides was arranged repeatedly 
perpendicularly and horizontally one by one. An edge judging means by which the color 
restoration means of the above 1st judges the edge component in a predetermined pixel 
location based on the circumference pixel signal in the predetermined pixel location of 
the 1st chrominance signal by the 1st color filter of the above, The 1st calculation means 
which computes the signal in the above-mentioned predetermined location in the 1st 
chrominance signal based on the output of said edge judging means with the 1st, 2nd, 
and 3rd chrominance signals read with the 1st, 2nd, and 3rd color filter of the above, 
Based on the output of the above-mentioned edge judging means, it has the output of 
the calculation means of the above 1st, and the 2nd calculation means which computes 
the 2nd and 3rd chrominance signals with the 2nd and 3rd chrominance signals from a 
color filter. While acquiring the 1st, 2nd, and 3rd chrominance signal of the number of 
pixels in the above-mentioned image sensor, the color restoration means of the above 
2nd is equipped with a means to compute a signal with the interpolation from the upper 
and lower sides of a processing pixel location, or the pixel of a longitudinal direction, in 
each 1st, 2nd, and 3rd chrominance signal. 

[0022] Moreover, the edge judging means in the color restoration means of the above 1st 
the image pick-up equipment concerning this invention A horizontal edge detection 
means to compute the absolute value of the difference of the contiguity pixel of the right 
and left in the predetermined pixel location of the 1st chrominance signal, and to detect 
a horizontal edge component, A perpendicular direction edge detection means to 
compute the absolute value of the difference of the pixel of the upper and lower sides in 
the predetermined pixel location of the 1st chrominance signal, and to detect a vertical 
edge component, While having a judgment means in said predetermined pixel to judge 
level or a vertical edge component, based on the output from said horizontal edge 
detection means and a perpendicular direction edge detection means When said 
judgment means has an output from the above-mentioned horizontal edge detection 
means, or an output larger than the value defined beforehand from the 
above-mentioned perpendicular direction edge detection means It supposes that the 
edge component was detected to the circumference pixel of the above-mentioned 
predetermined pixel, and when the output from a horizontal edge detection means is 
still larger than the output of the above-mentioned perpendicular direction edge 
detection means, there is correlation perpendicularly. When the output from a 
horizontal edge detection means is smaller than the output of the above-mentioned 
perpendicular direction edge detection means, while judging with there being 



correlation more horizontally When both the outputs from the above-mentioned 
horizontal edge detection means and a perpendicular direction edge detection means 
are smaller than the value defined beforehand, it judges with not detecting an edge 
component. 

[0023] Moreover, the 1st calculation means which computes the signal over the 
predetermined location in the 1st chrominance signal in the color restoration means of 
the above 1st sets the image pick-up equipment concerning this invention in the 
location of the predetermined pixel [ of 1 lines ] m train B with the 2nd chrominance 
signal B (1, m). the value Ahlpf (1 --) which the 1st chrominance signal A and the 2nd 
chrominance signal B were alike, respectively, and received and minded the horizontal 
low pass filter Compute m) and Bhlpf (1, m) and with the pixel value B (1, m) of the ratio 
of Ahlpf (1, m) and Bhlpf (1, m) which are an output signal from said horizontal low pass 
filter, and the above-mentioned pixel location the pixel value A in the 1st chrominance 
signal A of a 1 line m train (1, m) - A (1 ■-) m) A horizontal signal calculation means to 
compute by =B(1, m) x {AhlpfO, m)/Bhlpf (1, m)}, and to compute the pixel value in the 
1st chrominance signal A similarly in other pixel locations with the 3rd chrominance 
signal C, In the location of the above-mentioned predetermined pixel [ of 1 lines ] m train 
B (1, m) The 1st chrominance signal A the value Avlpf (1 -) which the 2nd chrominance 
signal B was alike, respectively, and received and minded the vertical low pass filter 
Compute m) and Bvlpf (1, m) and with the pixel value B (1, m) of the ratio of Avlpf (1, m) 
and Bvlpf (1, m) which are an output signal from said perpendicular direction low pass 
filter, and the above-mentioned pixel location the pixel value A in the 1st chrominance 
signal A of a 1 line m train (1, m) - A (1 ~) m) A perpendicular direction signal calculation 
means to compute by =B(1, m) x {AvlpfO, m)/Bvlpf (1, m)}, and to compute the pixel value 
in the 1st chrominance signal A similarly in other pixel locations with the 3rd 
chrominance signal C, the pixel value [ in / from the average of the contiguity pixel of 
the four directions in the location of the above-mentioned predetermined pixel / of 1 lines 
/ m train in the 1st chrominance signal A / the 1st chrominance signal A of a 1 line m 
train ] A (1 -) It has an average-value calculation means to compute m), and is based on 
the output of the above-mentioned edge judging means. The output or perpendicular 
direction signal calculation means output of the above-mentioned horizontal signal 
calculation means, Or it chooses from the output from an averaging means, the pixel 
value A of the 1st chrominance signal A in an above-mentioned predetermined pixel [ of 
1 lines ] m train (1, m) is acquired, and the 1st chrominance signal of the number of 
pixels in an image sensor is acquired. 

[0024] Moreover, the 1st calculation means in said 1st color restoration means the 



image pick up equipment concerning this invention When it judges with the output of 
the above-mentioned edge judging means not detecting an edge component in the 
location of a predetermined pixel [ of 1 lines ] m train, the output of the above-mentioned 
averaging means is chosen. When it judges with correlation being perpendicularly, the 
output of the above-mentioned perpendicular direction signal calculation means is 
chosen, when it judges with there being correlation horizontally, the output of the 
above-mentioned horizontal signal calculation means is chosen, and the 1st 
chrominance signal of the number of pixels in an image sensor is acquired. 
[0025] Moreover, the 2nd calculation means in the color restoration means of the above 
1st sets the image pick-up equipment concerning this invention in the location of a 
predetermined pixel [ of 1 lines ] m train, value Alhlpf (1 --) which minded the horizontal 
low pass filter to the output A from the calculation means of the above 1st Value Alvlpf 
(1, m) through m) and a perpendicular direction low pass filter is computed, value 
Blhlpf (1 --) which minded the horizontal low pass filter to the 2nd chrominance signal B 
Value Clvlpf which minded the vertical low pass filter to m) and the 3rd chrominance 
signal C (1, m) 0 or value Blvlpf (1 --) which minded the vertical low pass filter to the 
2nd chrominance signal B m) and value Clhlpf (1, m) which minded the horizontal low 
pass filter to the 3rd chrominance signal C are computed. The ratio of Alhlpf (1, m) and 
Blhlpf (1, m) (or ratio with Clhlpf (1, m)), The ratio of Alvlpf (1, m) and Clvlpf (1, m) 0 or 
the pixel value A (1 --) in the predetermined pixel [ of 1 fines ] m train in the output A 
from a ratio with Blvlpf (1, m), and the calculation means of the above 1st the pixel 
value B in the 2nd chrominance signal B of m) to a 1 line m train, and the 3rd 
chrominance signal C (1 -) m) and C (1, m) •- B(l, m) =A(1, m) x{Blhlpf (1 --) m) /Alhlpftl, 
m)}, CO, m) =A(1, m) x {Clvlpf(l, m)/Alvlpf (1, m)} 0 or B(l, m) =A(1, m) x{Blvlpf(l, 
m)/Alvlpf (1 --) m) While having a signal calculation means to compute by} and C(l, m) 
=A(1, m) x {Clhlpfd, m)/Alhlpf (1, m)} value A2hlpf (x ") which minded the horizontal 
low pass filter to the output A from the calculation means of the above 1st in the location 
of a different predetermined pixel [ of x fines ] y train from the location of the 
above-mentioned 1 line m train value B-2hlpf (x -) which minded the horizontal low 
pass filter to the 2nd chrominance signal B in the output from y) and said signal 
calculation means y) is computed. With the pixel value A (x y) in the pixel [ of x lines ] y 
train in the output A from the calculation means of the ratio of A2hlpf (x y) and B-2hlpf 
(x y), and the above 1st the 2nd chrominance signal B in the location of a x line y train (x 
y) - B(x y) =A (x --) y) A horizontal signal calculation means to compute by x {B-2hlpf(x 
y)/A2hlpf (x y)}, and to compute C signal similarly in the 3rd chrominance signal C, 
value A2vlpf (x --) which minded the vertical low pass filter to the output A from the 



calculation means of the above 1st value B-2vlpf (x ••) which minded the vertical low 
pass filter to the 2nd chrominance signal B in the output from y) and said signal 
calculation means y) is computed. With the pixel value A (x y) in the pixel [ of x lines ] y 
train in the output A from the calculation means of the ratio of A2vlpf (x y) and B2vlpf 
(x y), and the above 1st the 2nd chrominance signal B in the location of a x line y train (x 
y) ■ B(x y) =A (x --) y) A perpendicular direction signal calculation means to compute by 
x {B-2vlpf(x y)/A2vlpf (x y)}, and to compute C signal similarly in the 3rd chrominance 
signal C, In the location of the predetermined pixel [ of x lines ] y train in the 2nd and 
3rd chrominance signal in the output from the above-mentioned signal calculation 
means Have an average-value calculation means to compute the average value of the 
pixel which adjoins aslant, and it chooses from each output from said horizontal signal 
calculation means, a perpendicular direction signal calculation means, and an 
averaging means based on the output of the above-mentioned edge judging means. The 
2nd and 3rd chrominance signal in an above-mentioned predetermined pixel [ of x 
lines ] y train is acquired, and the 2nd and 3rd chrominance signal of the number of 
pixels in an image sensor is acquired. 

[0026] Moreover, the 2nd calculation means in said 1st color restoration means the 
image pick-up equipment concerning this invention When it judges with the output of 
the above-mentioned edge judging means not detecting an edge component in the 
location of a predetermined pixel [ of x lines ] y train, the output of the above-mentioned 
averaging means is chosen. When it judges with correlation being perpendicularly, the 
output of the above-mentioned perpendicular direction signal calculation means is 
chosen, when it judges with there being correlation horizontally, the output of the 
above-mentioned horizontal signal calculation means is chosen, and the 2nd and 3rd 
chrominance signal of the number of pixels in an image sensor is acquired. 
[0027] Furthermore, while the above-mentioned mode signal generation means outputs 
the 1st mode signal which shows compressibility 1/10, and the 2nd mode signal which 
shows compressibility 1/20, the image pick-up equipment concerning this invention 
When the 1st mode signal is inputted in the above-mentioned switch means, the 
chrominance signal by the color restoration means of the above 1st is chosen, and when 
the 2nd mode signal is inputted, the chrominance signal by the chrominance-signal 
restoration means of the above 2nd is chosen. 
[0028] 

[Embodiment of the Invention] Hereafter, this invention is concretely explained based 
on the drawing in which the gestalt of that operation is shown. 

Gestalt 1. drawing s of operation is the block diagram showing an example of the 



configuration of the image pick-up equipment by the gestalt 1 of implementation of this 
invention. In drawing 1 an A/D converter and 3 for an image sensor and 2 A frame 
memory, The high-definition color restoration means which restores a chrominance 
signal as R of the total number of pixels of an image sensor used as a high definition 
image, G, and B signal acquired in 4, R of the total number of pixels of an image sensor 
from which 5 becomes a standard image by interpolation processing, G, The standard 
color restoration means which restores a chrominance signal so that B signal may be 
acquired, a switch means by which 6 switches the output from the above-mentioned 
high-definition color restoration means 4, and the output from the above-mentioned 
standard color restoration means 5, A YCbCr conversion means to change R, G, and B 
signal into the image according [ 8 ] to Y, Cb, and Cr signal according [ 7 ], to a 
compressibility adjustment mode promotion means, a JPEG compression means by 
which 9 compresses an input image with a JPEG method, and 10 are output terminals. 
[0029] Drawing 2 is drawing showing an example of the color filter array of the image 
sensor 1 in the image pick-up equipment by the gestalt 1 of implementation of this 
invention, and shows the image sensor of the method which calls each optoelectric 
transducer independently using the color filter of primary color. In drawing G 
Perpendicular direction 2i (i= 0, 1 and 2, --) and the pixel location of horizontal direction 
2j <j= 0, 1 and 2, --) (it describes like a pixel location (2i, 2j) hereafter.), The 1st color 
filter with the spectral characteristic which it is [ spectral characteristic ] in a pixel 
location (2i+l, 2j+l), and passes G signal, It is the 3rd color filter with the spectral 
characteristic which R is [ spectral characteristic ] in a pixel location (2i, 2j+l), and the 
2nd color filter with the spectral characteristic which passes R signal, and B are 
[ spectral characteristic ] in a pixel location (2i+l, 2j), and passes B signal. As shown in 
drawing 2 , R and B signal will be acquired, G signal will be acquired every 2 pixels for 4 
pixels of every (slash section in drawing) upper and lower sides, and 4 pixels of these 
upper and lower sides are repeatedly arranged to the perpendicular horizontal direction. 
[0030] Next, actuation is explained. In an image sensor 1, each pixel signals R, G, and B 
are read from the color filter arranged like drawing 2 , A/D conversion of the output is 
carried out by A/D converter 2, respectively, and it is inputted into a frame memory 3. 
With the high-definition color restoration means 4, each R, G, and B signal are 
separated from the signal from a frame memory 3, the processing which restores a high 
definition signal restores the pixel signal which is not acquired, and each R [ of the 
number of pixels of an image sensor ], G, and B signal are outputted. With the standard 
color restoration means 5, interpolation processing restores the pixel signal which is not 
acquired from the signal of a frame memory 3 by separating each R, G, and B signal, 



and each R [ of the number of pixels of an image sensor ], G, and B signal are outputted. 
[0031] Here, drawing 3 explains actuation of the above-mentioned high-definition color 
restoration means 4 in detail. Drawing 3 is the block diagram showing an example of 
the configuration of the above-mentioned high-definition color restoration means 4, and 
is set to drawing. A separation means by which 20 divides the signal in a frame memory 
3 into R, G, and B signal, 1st edge judging means by which 21 judges the edge 
component in the predetermined pixel location in G signal, A G component restoration 
means by which 22 restores G signal based on the output from the edge judging means 
21 of each R [ from the separation means 20 ], G, B signal, and the above 1st, 1st RB 
component restoration means by which 23 performs restoration of R and B signal, 2nd 
edge judging means by which 24 judges the edge component in the predetermined pixel 
location in G signal from said G component restoration means 22, 25 is 2nd RB 
component restoration means which performs restoration of R and B signal according to 
the output of the 2nd edge judging means 24. 

[0032] The signal by the image sensor of the array shown in drawing 2 in a frame 
memory 3 is divided into R, G, and B signal in the separation means 20, respectively, G 
signal is sent to the 1st edge judging means 21 and G component restoration means 22, 
and R and B signal are sent to G component restoration means 22 and 1st RB 
restoration means 23. With the 1st edge judging means 21, the edge component in the 
predetermined pixel location in G signal is judged, the judgment result from the edge 
judging means 21 of the above 1st is based on G component restoration means 22 with 
delivery and G component restoration means 22 in a judgment result, and the- pixel 
signal of G component is restored so that G signal of the total number of pixels in an 
image sensor may be acquired. Drawing 4 is a flow chart which shows the actuation in 
said 1st edge judging means 21 and G component restoration means 22, and explains 
processing actuation with the 1st edge judging means 21 and G component restoration 
means 22 according to drawing 4 . 

[0033] As G signal in an image sensor 1 is now shown in drawing 2 , it is obtained by the 
pixel location (2i, 2j), and (2i+l, 2j+l), and in order to acquire G signal of the number of 
pixels of an image sensor, the signal in a pixel location (2i, 2j+l) and the pixel of (2i+l, 
2j) will be searched for. Therefore, from drawing 4 , in G component restoration means 
22, a pixel location (2i, 2j) and the pixel of (2i+l, 2j+l) output G signal as it is, and 
detect in the 1st edge judging means 21 first by the pixel location (2i, 2j+l), and (2i+l, 
2j), the difference, i.e., the edge component, of a pixel of right and left and the upper and 
lower sides, that is, absolute value deltaH of the difference of the pixel of right and left 
in the above-mentioned pixel location and absolute value deltaV of the difference of an 



up-and-down pixel " it computes, for example, horizontal in a pixel location (2i, 2j+l) -- 
difference - deltaH - deltaH= I G(i [ 2 ], 2j)G(2i, 2j+2) I (l) 

a perpendicular direction - difference - deltaV - delta V= I G(2rl, 2j+l)-G(2i+l, 2j+l) | 
(2) 

It becomes. Hereafter, the absolute value of the difference of this pixel is called an edge 
component. 

[0034] And by edge component deltaH in the above-mentioned horizontal direction, and 
perpendicular direction edge component delta V, change of the signal level in the 
circumference pixel in a level perpendicular direction is judged, and the signal ed 1 
which shows the judgment result is outputted from the 1st edge judging means 21. 
When both delta H and delta V are below the values th defined beforehand, a judgment 
with the 1st edge judging means 21 judges with there being no change of the signal level 
in a circumference pixel, in G component restoration means 22, does not need to take 
change of a frequency into consideration, computes the average which is 4 pixels of four 
directions, and is taken as G signal. For example, G signal in the pixel location (2i, 2j+l) 
in this case is set to g(2i, 2j+l) = {G(2i l, 2j+l)+G(2i+l, 2j+l)+G(i [ 2 ], 2j)+G (2i, 2j+2)} / 
4. 

[0035] When it judges with there being an edge component in the pixel when larger 
than the value th which delta H or delta V defined beforehand on the other hand, it 
judges with correlation being high perpendicularly further in delta H>delta V and it is 
perpendicularly judged with correlation being high by delta H<=delta V, it judges with 
correlation being horizontally high. And when being perpendicularly judged with 
correlation being high by delta H>delta V, in G component restoration means 22, it 
calculates from the pixel signal of the perpendicular direction in R, G, and B signal, and 
G signal which has correlation perpendicularly is outputted. That is, processing pixel 
location where R signal is acquired and which is a pixel (2i, 2j+l) It is for example, 
Gvlpf={G(2i-3, 2j+l)+G (2i-l, 2j+l) about the value Rvlpf through the low pass filter of 
the perpendicular direction of the value Gvlpf which set and minded the low pass filter 
of the perpendicular direction of G signal, and R signal. 
+ G(2i+1, 2j+l)+G(2i+3, 2j+l)}/4 (3) 
Rvlpf={R(2i-4, 2j+l) +2xR (2i-2, 2j+l) 
+ TwoxR(2i, 2j+l)+2xR (2i+2, 2j+l) 
+ R(2i+4, 2j+l)}/8 (4) 

It is the G signal g (2i, 2j+l) which computes by carrying out and has correlation 
perpendicularly from R signal in the ratio and pixel location (2i, 2j+l) of this Gvlpf and 
Rvlpf Degree type g(2i, 2j+l) =R(2i, 2j+l) x(Gvlpf/Rvlpf) 



(5) 

It is alike and computes more. 

[0036] Moreover, it is for example, Gvlpf={G(2i-2, 2j)+G (2i, 2j) about the value Bvlpf 

which minded the low pass filter of the perpendicular direction of the value Gvlpf which 

minded the low pass filter of the perpendicular direction of G signal similarly, and B 

signal also in the processing pixel location (2i+l, 2j) which is a pixel location where B 

signal is acquired. 

+ G(2i+2, 2j)+G(2i+4, 2j)}/4 (6) 

Bvlpf={B(2i-3, 2j)+2xB (2M, 2j) 

+ TwoxB(2i+l, 2j)+2xB (2i+3, 2j) 

+ R(2i+5, 2j)}/8 (7) 

It is the G signal g (2i+l, 2j) which computes by carrying out and has correlation 
perpendicularly from B signal in the ratio and pixel location (2i+l, 2j) of this Gvlpf and 
Bvlpf Degree type g(2i+l, 2j) =B(2i+l, 2j) x(GvlplTBvlpf) 
(8) 

It is alike and computes more. 

[0037] Moreover, when judged with correlation being horizontally high by H<=delta V, 
in G component restoration means 22, it calculates from a horizontal pixel signal and G 
signal which has correlation horizontally is outputted. It is for example, Ghlpf={G(i [ 2 ], 
2j)+G (2i, 2j-2) about the value Rhlpf which minded the horizontal low pass filter of the 
value Ghlpf through the horizontal low pass filter of G signal, and R signal in the 
processing pixel location (2i, 2j+l). 
+ G(2i, 2j+2)+G(2i, 2j+4)}/4 (9) 
Rhlpf={R(2i, 2j-3)+2xR (2i, 2j-l) 
+ TwoxR(2i, 2j+l)+2xR (2i, 2j+3) 
+ R(2i, 2j+5)}/8 (10) 

It is the G signal g (2i, 2j+l) which computes by carrying out and has correlation 
perpendicularly from R signal in the ratio and pixel location (2i, 2j+l) of this Ghlpf and 
Rhlpf Degree type g(2i, 2j+l) =R(2i, 2j+l) x(Ghlpt7Rhlp£» 
(11) 

It is alike and computes more. 

[0038] Moreover, it is for example, Ghlpf={G(2i+l, 2j-l)+G (2i, 2j-3) about the value 
Bhlpf which minded the low pass filter with similarly horizontal the value Ghlpf 
through the horizontal low pass filter of G signal in a processing pixel location (2i+l, 2j) 
and B signal also in the processing pixel location (2i+l, 2j) which is a pixel location 
where B signal is acquired. 



+ G(2i, 2j+l)+G(2i, 2j+3)}/4 (12) 
Bhlpf={B(2i+l, 2j-4)+2xB (2i+l, 2j-2) 
+ TwoxB(2i+l, 2j)+2xB (2i+l, 2j+2) 
+ B(2i+1, 2j+4)}/8(l3) 

It is the G signal g (2i+l, 2j) which computes by carrying out and has correlation 
perpendicularly from B signal in the ratio and pixel location (2i+l, 2j) of this Ghlpf and 
Bhlpf Degree type g(2i+l, 2j) =B(2i+l, 2j) x(GhlptfBhlpf) 
(14) 

It is alike and computes more. 

[0039] In addition, the calculation method by the above-mentioned formula (5), (8), (ll), 
and (14) is premised on few things by change of the color in a local field, that is, it is 
given by the ratio of the that the ratio of each chrominance signal in the local field in a 
perpendicular direction is horizontally horizontal or the value through a vertical low 
pass filter of R, G, and B according to the ratio of each chrominance signal in a local 
field being almost equal. Moreover, it may be each horizontal low pass filter and the 
example of calculation of a perpendicular direction low pass filter output, and other 
numbers of taps and multipliers are [ above-mentioned formula (5) - (14) may not 
restrict the number of taps and multiplier of a filter above, and ] sufficient as it. 
[0040] Therefore, a pixel location (2i, 2j), (2i, 2j+l), (2i+l, 2j), and G signal in each (2i+l, 
2j+l) pixel are outputted, that is, G signal of the resolution for several pixel minutes of 
an image sensor can be acquired from G component restoration means 22. Next, the 
output from this G component restoration means 22 is sent to 1st RB component 
restoration means 23 and the 2nd edge judging means 24. 

[0041] next -■ 1st RB component restoration means 23 - the pixel location (2i --) of R and 
B signal Perform 2j, R of (2i+l, 2j+l), and generation of B signal, and the output is set 
for delivery and the 2nd edge judging means 24 to 2nd RB restoration means 25. G 
signal -- a pixel location (2i, 2j+l) -- and (2i+l, 2j) detects, the difference, i.e., the edge 
component, of the right and left by the pixel, and an up-and-down pixel. With 2nd RB 
component restoration means 25, restoration generation of each pixel in the pixel 
location (2i+l, 2j) in R signal and the pixel location (2i, 2j+l) in B signal is carried out 
based on the output of the 2nd edge judging means 24. Drawing 5 is a flow chart which 
shows the actuation in said 1st RB component restoration means 23, the 2nd edge 
judging means 24, and 2nd RB component restoration means 25, and explains 
processing actuation with 1st and 2nd RB component restoration means 23 and 25 and 
the 2nd edge judging means 26 according to drawing 5 . 

[0042] As shown in drawing 2 , in order to acquire R signal in an image sensor in a pixel 



location (2i, 2j+l), to acquire B signal by (2i+l, 2j) and to acquire R of the number of 
pixels of an image sensor, and B signal now About R, the signal in a pixel location (2i, 2j), 
(2 i+1, 2j), and the pixel of (2i+l, 2j+l) will be searched for, and the signal in the pixel of 
a pixel location (2i, 2j), (2i, 2j+l), and (2i+l, 2j+l) will be searched for about B. Drawing 
6 (a) and (b) are drawings showing R of each pixel for explaining calculation of R and B 
signal, and B, and show the pixel signal from which the inside R and B of drawing is 
obtained by the image sensor. By drawing 5 , the pixel in the pixel location (2i, 2j+l) in 
R signal and the pixel signal (2i+l, 2j) in B signal outputs a signal as it is in 1st and 2nd 
RB component restoration means 23 and 25. And a pixel location (2i, 2j) and in the case 
of (2i+l, 2j+l), R and B signal are acquired for the pixel of the direction of either of right 
and left or the upper and lower sides, and all pixel restoration of the G signal is carried 
out by G component restoration means 22. Therefore, G signal with which R from the 
separation means 20, B signal, and the signal of all the pixels from G component 
restoration means 22 were restored is inputted into 1st RB component restoration 
means 23, it calculates from the pixel of the direction of the upper and lower sides or 
right and left, and the above-mentioned pixel (2i, 2j), R of (2i+l, 2j+l), and B signal are 
acquired. That is, rl in drawing 6 and the pixel of bl (pixel location (2i, 2j)), r2, and b2 
(pixel location (2i+l, 2j+l)) are computed by the upper and lower sides of the processing 
pixel in G, R, and B signal, or the pixel of a longitudinal direction. 

[0043] In the case of the pixel location (2i, 2j) shown by rl in R signal, it is value Glhlpf 
and Rlhlpf which minded the horizontal low pass filter to G and R signal in the pixel 
location (2i, 2j) Glhlpf= (g(2i, 2j- 1) +g (2i, 2j+l))/2 (15) 
Rlhlpf= (R(2i, 2j-l) +R (2i, 2j+l))/2 (16) 

It is alike, and computes more and the R signal r (2i, 2j) in a pixel location (2i, 2j) is 
computed by the degree type with the ratio and Pixel G (2i, 2j) of this Glhlpf and Rlhlpf. 
r(i [ 2 ], 2j) = G(i [ 2 ], 2j) x (Rl hlptfGlhlpf) 
= G(i [ 2 ], 2j) x (R(2i, 2j-l) +R (2i, 2j+l)) 
/(g(2i, 2j-l) +g(2i, 2j+l)) (17) 

[0044] Similarly, it is value Glvlpf and Blvlpf which minded the vertical low pass filter 
to G and B signal in the pixel location (2i, 2j) about the location of bl in B signal Glvlpf= 
(g(2i-l, 2j) +g (2i+l, 2j))/2 (18) 
Blvlpf= (B(2i-1, 2j) +B (2i+l, 2j))/2 (19) 

It is alike, and computes more and the B signal b (2i, 2j) in a pixel location (2i, 2j) is 
computed by the degree type with the ratio and Pixel G (2i, 2j) of this Glvlpf and Blvlpf. 
b(i [ 2 ], 2j) = G(i [ 2 ], 2j) x (Bl vlpffGlvlpf) 
= G(i [ 2 ], 2j) x (B(2i-1, 2j) +B (2i+l, 2j)) 



/(g(2i-l, 2j) +g (2i+l, 2j)) (20) 

[0045] Moreover, it sets in a pixel location (2i+l, 2j+l) similarly about the case of the 
pixel location (2i+l, 2j+l) shown by r2. G, value Glvlpf which minded the vertical low 
pass filter to R signal, and Rlvlpf For example, Glvlpf^ (g(2i, 2j+l) +g (2i+2, 2j+l))/2 
(21) 

Rlvlpf= (R(2i, 2j+l) +R (2i+2, 2j+l))/2 (22) 

It is alike, and computes more and the R signal r (2i+l, 2j+l) in a pixel location (2i+l, 
2j+l) is computed by the degree type with the ratio and Pixel G (2i+l, 2j+l) of this 
Glvlpf and Rlvlpf. 

r(2i+l, 2j+l) =G(2i+l, 2j+l) x (Rl vlpf/Glvlpf) 
= G(2i+1, 2j+l) x (R(2i, 2j+l) +R (2i+2, 2j+D) 
/(g(2i, 2j+l) +g (2i+2, 2j+D) (23) 

[0046] Similarly, it is value Glhlpf and Blhlpf which minded the horizontal low pass 
filter to G and B signal in the pixel location (2i+l, 2j+l) shown by b2 in B signal Glhlpf= 
(g(2i+l, 2j) +g (2i+l, 2j+2))/2 (24) 
Blhlpf= (B(2i+1, 2j) +B (2i+l, 2j+2))/2 (25) 

It is alike, and computes more and the B signal b (2i+l, 2j+l) in a pixel location (2i+l, 
2j+l) is computed by the degree type with the ratio and Pixel G (2i+l, 2j+l) of this 
Glhlpf and Blhlpf. 

b(2i+l, 2j+l) =G(2i+l, 2j+l) x (Bl hlpffGlhlpf) 
= G(2i+1, 2j+l) x (B(2i+1, 2j) +B (2i+l, 2j+2)) 
/(g(2i+l, 2j) +g (2i+l, 2j+2)) (26) 

[0047] In addition, the above-mentioned formula (17), (20), (23), and (26) are premised 
on that there is little change of the chrominance signal in a local field like the 
restoration approach in Above G, that is, the ratio of each signal is because it is almost 
equal in a local field. Moreover, it may be the example of calculation of a vertical low 
pass filter output, and the number of taps and multiplier of a filter may not be restricted 
above, and may be [ that the formula of Glhlpf in formula (15) - (26), Glvlpf, Rlhlpf, 
Rlvlpf, Blhlpf, and Blvlpf is level, and ] other numbers of taps and multipliers. 
[0048] Next, about the signal (r3 and b3 in drawing fi ) i n the pixel location (2i+l, 2j) in 
the remaining R signal, and the pixel location (2i, 2j+l) in B, it detects in the 2nd edge 
judging means 24 first, the difference, i.e., the edge component, of the right and left by 
said pixel in G signal, and an up-and-down pixel. That is, absolute value deltaH of the 
difference of the pixel of right and left in the above-mentioned pixel location and 
absolute value deltaV of the difference of an up-and-down pixel are computed to G 
signal from G component restoration means 22. for example, horizontal in a pixel 



location (2i+l, 2j) - difference - deltaH - a deltaH= I G(2i+1, 2jl)G(2i+l, 2j+l) | 
perpendicular direction - difference - deltaV becomes deltaV=| G(i [ 2 ], 2j) G(2i+2, 2j) 
I. 

[0049] And although the signal which judges change "of the signal level in the 
circumference pixel in a level perpendicular direction, and shows the judgment result by 
edge component deltaH in the above-mentioned horizontal direction and perpendicular 
direction edge component deltaV is outputted to 2nd RB component restoration means 
25 As a result of judging the edge component in a pixel location (2i+l, 2j) to the pixel 
location (2i+l, 2j) in R signal here, edr Delivery, edb will be sent as a result of judging 
the edge component in a pixel location (2i, 2j+l) to the pixel location (2i, 2j+l) in B 
signal. In the judgment results edr and edb, when it is below the value th that both 
delta H and delta V denned beforehand, it judges with there being no change of the 
signal level in a circumference pixel, and it is not necessary to take change of a 
frequency into consideration, the average of 4 pixels which adjoins in the direction of 
slant is computed in 2nd RB component restoration means 25, and it considers as R or B 
signal, that is, - the pixel location (2i+l, 2j) (r3 in drawing 6 (a)) in R signal - r(2i+l, 2j) 
= - {" R (2i --) About the pixel location (2i, 2j+l) (b3 in drawing 6 (b)) in a 2j l+R(2i, 
2j+l)+R(2i+2, 2j-l)+R(2i+2, 2j+l)}/4B signal It computes as b(2i, 2j+l) ={B(2M, 2j) 
+B(2i-1, 2j+2) +B(2i+1, 2j) +B (2i+l, 2j+2)} / 4. 

[0050] On the other hand, further, in delta H>delta V, it judges with correlation being 
high perpendicularly, and when it is deltaH<=deltaV, it judges with correlation being 
horizontally high, noting that there is an edge component in the pixel, when delta H or 
delta V is larger than the value th defined beforehand. And when being perpendicularly 
judged with correlation being high by delta H>delta V, in 2nd RB component restoration 
means 25, it calculates from the pixel of the vertical direction in R, G, and B signal, and 
the signal which has correlation perpendicularly is outputted. It is value R2vlpf and 
G2vlpf which minded the vertical low pass filter in the pixel location (2i+l, 2j) shown by 
r3 in R signal R2vlpf= (r(i [ 2 ], 2j) +r (2i+2, 2j))/2 (27) 
G2vlpf= (G(i [ 2 ], 2j) +G (2i+2, 2j))/2 (28) 

It is alike, and computes more and the pixel value r of R (2i+l, 2j) which has correlation 
perpendicularly by the operation of a degree type by the ratio and Pixel g (2i+l, 2j) of 
this R2vlpf and G2vlpf is computed. 
r(2i+l, 2j) =g(2i+l, 2j) x (R2 vlpf/G2vlpf) 
= g(2i+l, 2j) x (r(i [ 2 ], 2j) +r (2i+2, 2j)) 
/(G(i [ 2 ], 2j) +G (2i+2, 2j)) (29) 

[0051] Moreover, it is value B-2vlpf and G3vlpf which minded the vertical low pass filter 



in the pixel location (2i, 2j+l) similarly in the pixel location shown by b3 in B signal 
B2vlpf= (b(2i-l, 2j+l) +b (2i+l, 2j+l))/2 (30) 
G3vlpf= (G(2i-1, 2j+l) +G (2i+l, 2j+l))/2 (31) 

It is alike, and computes more and the pixel value b (2i," 2j+l) which has correlation 
perpendicularly by the operation of a degree type by the ratio and Pixel g (2i, 2j+l) of 
this B-2vlpf and G3vlpf is computed. 
b(2i, 2j+l) =g(2i, 2j+l) x (B-2vlpf/G3vlp£> 
= g (2i, 2j+l) 

x (b(2i-l, 2j+l) +b (2i+l, 2j+D) 
/(G(2i-1, 2j+l) +G (2i+l, 2j+l)) (32) 

[0052] Next, when judged with correlation being horizontally high by H<=delta V, in 
2nd RB component restoration means 25, it calculates from the pixel signal of right and 
left with R, G, and B signal, and the signal which has correlation horizontally is 
outputted. It is value R2hlpf and G2hlpf which minded the horizontal low pass filter in 
the pixel location (2i+l, 2j) shown by r3 in R signal R2hlpf= (r(2i+l, 2j-l) +r (2i+l, 
2j+l))/2 (33) 

G2hlpf= (G(2i+1, 2j-l) +G (2i+l, 2j+l))/2 (34) 

It is alike, and computes more and the pixel value r of R (2i+l, 2j) which has correlation 

horizontally by the operation of a degree type by the ratio and Pixel g (2i+l, 2j) of this 

R2hlpf and G2hlpf is computed. 

r(2i+l, 2j) =g(2i+l, 2j) x (R2 hlpffG2hlpf) 

= g (2i+l, 2j) 

x (r(2i+l, 2j-l) +r (2i+l, 2j+D) 
/(G(2i+1, 2j-l) +G (2i+l, 2j+l)) (35) 

[0053] It is value B 2hlpf and G3hlpf which minded the horizontal low pass filter in the 
pixel location (2i, 2j+l) similarly in the pixel location shown by b3 in B signal B-2hlpf= 
(b(i [ 2 ], 2j) +b (2i, 2j+2))/2 (36) 
G3hlpf= (G(i [ 2 ], 2j) +G (2i, 2j+2))/2 (37) 

It is alike, and computes more and the pixel value b (2i, 2j+l) which has correlation 

horizontally by the operation of a degree type by the ratio and Pixel g (2i, 2j+l) of this 

B-2hlpf and G3hlpf is computed. 

b(2i, 2j+l) =g(2i, 2j+l) x (B-2hlptfG3hlpf> 

= g (2i, 2j+l) 

x (b(i [ 2 ], 2j) +b (2i, 2j+2)) 
/(G(i [ 2 ], 2j) +G (2i, 2j+2)) (38) 

[0054] In addition, the above-mentioned formula (29), (32), (35), and (38) are premised 



on that there is little change of the chrominance signal in a local field like the 
restoration approach in Above G, that is, the ratio of each signal is because it is almost 
equal in a local field. Moreover, it may be the example of calculation of a vertical low 
pass filter output, and the number of taps and multiplier of a filter may not be restricted 
above, and may be [ that the formula of G2hlpf in formula (27) • (38), G2vlpf, G3hlpf, 
G3vlpf, R2hlpf, R2vlpf, B-2hlpf, and B-2vlpf is level, and ] other numbers of taps and 
multipliers. 

[0055] As mentioned above, it becomes if a pixel location (2i, 2j), (2i, 2j+l), (2i+l, 2j), R 
in each (2i+l, 2j+l) pixel, and B signal are outputted, that is, R of the resolution for 
several pixel minutes of an image sensor and B signal can be acquired from 2nd RB 
component restoration means 25. G signal has already acquired the signal of the 
resolution for several pixel minutes of an image sensor in the above-mentioned G 
component restoration means 22. Therefore, judge the edge component of a level 
perpendicular direction using G component, and change of the spatial frequency in a 
local field is judged. In calculation of a signal in case [ which switches generation of each 
chrominance signal based on the judgment result ] an edge component both exceeds a 
predetermined value It computes by the ratio of the chrominance signal in a local field, 
and R of the resolution for a stroke count of the image sensor used as the high definition 
image with which a false color and false coutour were mitigated in the output of the 
high-definition color restoration means 4 because an edge component asks by the 
average of a circumference pixel below at a predetermined value, G, and B signal are 
acquired. 

[0056] Next, drawing 7 explains actuation of the standard color restoration means 5. 
Drawing 7 is the block diagram showing the example of 1 configuration of the standard 
restoration means 5, and a separation means to by_which 30 separates R, G, and B 
signal from the signal in a frame memory 3, respectively, and 31 are interpolation 
means carry out interpolation generation of the pixel signal in each separated signal 
from the signal of a contiguity pixel, and compute and output the RGB code of the 
numbers of pixels of all image sensors, in drawing. It separates into each R, G, and B 
signal in the separation means 30, and the signal in a frame memory 3 outputs each to 
the interpolation means 31. 

[0057] About G signal, the interpolation approach in the interpolation means 31 
calculates the absolute value (edge component) of the difference of the contiguity pixel of 
the vertical direction in a processing pixel location, and the absolute value of the 
difference of the contiguity pixel of a longitudinal direction, and interpolates them with 
the pixel signal of a direction with few this edge component. A processing pixel location 



sets to (2i, 2j+l). For example, when there are few edge components of the contiguity 
pixel of a longitudinal direction It computes as g(2i, 2j+l) = (G(i [ 2 ], 2j) +G (2i, 2j+2)) / 2, 
and when there are few edge components of the contiguity pixel of the vertical direction, 
it computes as g(2i, 2j+l) = (G(2i-1, 2j) +G (2i+l, 2j)) 12. 

[0058] About R and B signal, a horizontal pixel is interpolated first and it interpolates 
by being perpendicular to a degree. For example, about R signal, it is horizontal and 
interpolation by perpendicular 2i line is performed, the signal of a pixel location (2i, 2j) 
-• r(i [ 2 ], 2j) = (R (2i --)) It computes like 2j-l+R (2i, 2j+l) / 2. With interpolation of an 
up-and-down pixel to the next A pixel location (2i+l, 2j), The signal of (2i+l, 2j+l) is 
computed like r(2i+l, 2j) =(r(i [ 2 ], 2j)+r (2i+2, 2j))/2r(2i+l, 2j+l) = (R(2i, 2j+l) +R (2i+2, 
2j+l)) / 2. It is obtained by the approach with the same said of B. 

[0059] Although R of the numbers of pixels of all image sensors, G, and B signal are 
computed in the output of the interpolation means 31 by the above interpolation 
approach and this processing is inferior in image quality compared with processing by 
the above-mentioned high-definition color restoration approach 4, since it is processing 
of only the operation by interpolation, processing speed becomes early. 
[0060] The signals R, G, and B for several pixel minutes of the image sensor restored in 
the high-definition color restoration means 4 by the above-mentioned approach are sent 
to the switch means 6, also switch the signals R, G, and B for several pixel minutes of 
the image sensor restored in the standard color restoration means 5, and are sent to a 
means 6. In the switch means 6, the signal from the high-definition color restoration 
means 4 and the signal from the standard color restoration means 5 are switched 
according to the mode signal from the compressibility adjustment mode promotion 
means 7, and R and G which were chosen by the switch, and B signal are sent to the 
YCbCr conversion means 8. In the YCbCr conversion means 8, after changing into Y, Cb, 
and Cr signal R and G which were inputted, and B signal by the operation, it sends to 
the JPEG compression means 9. And in the JPEG compression means 9, an input image 
is compressed with a JPEG method and the compressed data are outputted to an output 
terminal 10 so that it may become the compressibility according to the mode signal from 
the above-mentioned compressibility adjustment mode promotion means. 
[0061] The mode signal which shows desired compressibility is generating and 
outputting, and this mode signal is sent also to the above-mentioned switch means 6, it 
switches so that the image in consideration of the compressibility in the picture 
compression in the latter JPEG compression means 9 may be chosen, and is performing 
a switch with a means 6 so that the compressibility in the JPEG compression means 9 
may adjust with the above-mentioned compressibility adjustment mode -promotion 



means 7 here according to applications, such as capacity of an archive medium, and a 
compressed-data transfer. In the compressibility adjustment mode promotion means 7, 
the 1st mode (high-definition mode) which shows the low compressibility which can 
obtain an image with little degradation by compression, and the 2nd mode (canonical 
mode) which shows the high compressibility which can reduce image data more by 
compression are formed, and suppose that the signal which shows this mode is 
outputted. In the picture compression in the JPEG compression means 9, when 
compressibility is low, there is little degradation by compression, and although the 
amount of data compressed when compressibility was high although degradation was 
not discriminable in the image which elongates compressed data and is obtained is 
reducible, image quality degradation of block distortion etc. appears in the image which 
carried out compression elongation. That is, when it is the 1st mode in which the output 
in the compressibility adjustment mode promotion means 7 is in high-definition mode, 
in order to show low compressibility, there is no image quality degradation by 
compression, and if the image which therefore compresses is a high definition image, a 
high definition image [ which carried out compression elongation ] image can be 
obtained. On the other hand, when it is the 2nd mode in which the output in the 
compressibility adjustment mode promotion means 7 is a canonical mode, in order to 
show high compressibility, there is degradation by compression, and the image which 
compresses will be influenced of degradation by compression, even if the image by the 
usual interpolation is also a high definition image. 

[0062] Therefore, when the mode signal which is an output from the JPEG compression 
means 7 is the 1st mode, R and G used as the high definition image which is an output 
from the high-definition color restoration means 4, and B signal choose, and the low 
compressibility according to the mode signal which shows the 1st mode in the JPEG 
compression means 9 after conversion to Y, Cb, and Cr signal with the YCbCr 
conversion means 8 performs picture compression in the above-mentioned switch means 
6. And when the mode signal which is an output from the JPEG compression means 7 is 
the 2nd mode R and G used as the image by the standard interpolation processing 
which is an output from the standard color restoration means 5, and B signal are chosen. 
Although the data with which picture compression was performed with the high 
compressibility according to the mode signal which shows the 2nd mode in the JPEG 
compression means 9 after conversion to Y, Cb, and Cr signal with the YCbCr 
conversion means 8, and compressed data was reduced more are obtained Moreover, 
since the processing speed in the standard color restoration means 5 becomes earlier 
than processing of the above-mentioned high-definition color restoration means 4, the 



processing time until it obtains compressed data is made early. 

[0063] In addition, according to verification by simulation, such as this invention person, 
it sets for the JPEG compression means 9. In the 1st mode when compressing an input 
image with 1/10 of compressibility and compressing an image with 1/20 of 
compressibility in the 2nd mode, in 1/10 compression The image which carried out 
compression elongation of the color restoration image by the output of the 
high-definition color restoration means 4 is the high definition image with which a false 
color and false coutour were mitigated as compared with the image which carried out 
compression elongation of the color restoration image by the output of the standard 
color restoration means 5. On the other hand, in 1/20 compression, also to which color 
restoration image by the output of the high -definition color restoration means 4 and the 
standard color restoration means 5, block distortion which is degradation by 
compression was conspicuous, and the difference of the image which carried out 
compression elongation of image quality has decreased. Drawing 8 and 9 are a 
perpendicular direction at the time of carrying out compression elongation of the color 
restoration image which processed the zone plate with the above-mentioned 
high-definition color restoration means 4 in image simulation by the JPEG method, and 
the level (axis of ordinate) and resolution of the luminance signal which can be set 
horizontally, (axis of abscissa) It is drawing showing relation, and drawing 8 shows the 
relation in a perpendicular direction, and drawing 9 shows the relation in a horizontal 
direction. In each drawing, the image [ having no compression (before compression) ], 
the compression elongation image in compressibility 1/10, and the compression 
elongation image in compressibility 1/20 are shown. Although degradation of resolution 
does not almost have a perpendicular and a horizontal direction from drawing 8 and 9 
as compared with the case where he has no compression in the case of compressibility 
1/10, degradation of resolution is seen in 1/20 of compressibility. 

[0064] Therefore, in the 1st mode which shows 1/10 of compressibility, it switches so 
that the output of the high-definition color restoration means 4 may be chosen with the 
switch means 6, and in the 2nd mode which shows 1/20 of compressibility, if it switches 
so that the output of the standard color restoration means 5 may be chosen, in the 
output from the JPEG compression means 9, the compressed data used as the image in 
consideration of compressibility will be obtained. That is, as shown also in drawing 8 
and 9 in the case of compressibility 1/10, it is choosing the signal from the 
high-definition color restoration means 4, and compressing with the JPEG compression 
means 9, the image which elongated compressed data does not have degradation by 
compression, and the high definition image with which a false color and false coutour 



were mitigated is obtained. Moreover, it is choosing the signal from the standard color 
restoration means 5, and compressing with the JPEG compression means 9, and in the 
case of compressibility 1/20, the compressed data reduced more is obtained, and it can 
do the processing time until it obtains compressed data early further. And the picture 
compression data in each above-mentioned mode are outputted to an output terminal 10, 
and are carried out [ that storage media memorize or data transfer is carried out to 
them, etc. and ]. 

[0065] As mentioned above, it responds to the compressibility which the mode signal 
which is the output of the compressibility adjustment mode promotion means 7 shows. 
Since the signal from the high-definition color restoration means 4 is chosen in the case 
of the mode signal which is low compressibility, the signal from the standard color 
restoration means 5 is chosen in the case of the mode signal which is high 
compressibility and JPEG compression is performed with predetermined 
compressibility When compressibility is made low, there is no degradation by 
compression, the high definition image with which a false color and false coutour were 
mitigated can be obtained, when compressibility is made high, the compressed data 
reduced more is obtained, processing speed is also made early and the image according 
to the mode of the compressibility of picture compression can be obtained. 
[0066] In addition, it is the color filter of the primary color which shows the array of the 
color filter of an image sensor 1 to drawing 2 with the gestalt 1 of the above-mentioned 
implementation, the image sensor of the method which calls each optoelectric 
transducer independently - carrying out - a pixel location (2i, 2j) and a pixel location 
(2i+l, 2j+l) (i= 0, 1 and 2, and --) The 1st color filter with the spectral characteristic 
which makes j= 0, 1 and 2, and - pass G signal Although it explained [ ****** ] when 
the 3rd color filter with the spectral characteristic which makes a pixel location (2i+l, 
2j) pass B signal for the 2nd color filter which had the spectral characteristic which 
passes R signal in the pixel location (2i, 2j+l) was arranged An image sensor may be an 
image sensor of a pixel mixing method, and the spectral characteristic of the 1st, 2nd, 
and 3rd color filters is not what is restricted to R, G, and B. it is shown in drawing 10 - 
as - a pixel location (2i, 2j) and a pixel location (2i+l, 2j+l) (i= 0, 1 and 2, and --) The 1st 
color filter with the spectral characteristic which makes j= 0, 1 and 2, and - pass the 1st 
chrominance signal A The 2nd color filter which had the spectral characteristic which 
passes the 2nd chrominance signal B in the pixel location (2i, 2j+l) The 3rd color filter 
which had the spectral characteristic which passes the 3rd chrominance signal C in the 
pixel location (2i+l, 2j) is arranged, and after the above-mentioned high-definition color 
restoration means 4 restores the signal of each A [ of several pixel minutes of an image 



sensor ], and B and C, the same effectiveness as the above is done so that what is 
necessary is just to be able to reproduce the chrominance signal of RGB. 
[0067] moreover " the gestalt 1 of the above-mentioned implementation ■- the array of 
the color filter of the image sensor of drawing 2 and drawing 10 -- a pixel location (2i, 2j) 
and a pixel location (2i+l, 2j+ 1) (i= 0, 1 and 2, and --) Although the 1st color filter was 
explained [ ****** ] to j= 0, 1 and 2, and - when the 2nd color filter was arranged in a 
pixel location (2i, 2j+l) and the 3rd color filter was arranged in a pixel location (2i+l, 2j) 
( drawing 2 , shadow area in ten) it is shown in drawing 11 - as - a pixel location (2i, 
2j+l) and a pixel location (2i+l, 2j) (i= 0, 1 and 2, and --) The 1st color filter to j= 0, 1 and 
2, and - in a pixel location (2i, 2j) the 2nd color filter The effectiveness that it is the 
same even when the 3rd color filter is arranged in a pixel location (2i+l, 2j+l) (shadow 
area in drawing 11 ) is done so. The 1st color filter and the 2nd color filter are arranged 
by n lines for 4 pixels of every upper and lower sides, in n+1 line, the 3rd color filter and 
1st color filter are arranged, and the 1st filter should just be arranged by the pixel of the 
direction of slant in up-and-down Rhine. 

[0068] Moreover, although the case of a configuration of that consider as the 
configuration which shows the configuration of the high-definition color restoration 
means 4 to drawing 3 in the gestalt 1 of the above-mentioned implementation, and the 
configuration of the standard color restoration means 5 is shown in drawing 7 was 
explained That it just generates an image [ high definition / means / 5 / standard color 
restoration ] even if the configuration of the high-definition color restoration means 4 is 
a configuration of other approaches Moreover, the arrays of the color filter in that case 
may also be other arrays, and the configuration of the standard color restoration means 
5 may also be the restoration approach by the interpolation from other circumference 
pixels. If a color restoration means is switched according to compressibility with the 
compressibility adjustment mode promotion means 7, the same effectiveness as the 
gestalt 1 of the above-mentioned implementation will be done so. 

[0069] Moreover, although the case where they are the 1st mode which shows the low 
compressibility according the output in the compressibility adjustment mode promotion 
means 7 to compression, and the two modes in the 2nd mode which shows high 
compressibility is explained in the gestalt 1 of the above-mentioned implementation If 
the mode signal which shows the compressibility beyond it may be generated and 
outputted and the output of the high -definition color restoration means 4 or the 
standard color restoration means 5 is chosen according to compressibility, the same 
effectiveness as the gestalt 1 of the above-mentioned implementation will be done so. 
[0070] In addition, although the gestalt 1 of the above-mentioned implementation 



explains the case where the configuration of drawing 1 , drawing 3 , and drawing 7 is 
processed by hardware, to say nothing of the ability to perform same processing with 
the software in image pick-up equipment, the same effectiveness as the gestalt 1 of the 
above-mentioned implementation is done so. 

[0071] In the high-definition color restoration means 4 in drawing 3 of the gestalt 1 of 
gestalt 2. implementation of operation a pixel location [ in / on the 1st edge judging 
means 21 and / G signal ] (2i --) Judge the edge component in the four directions which - 
reach 2j+l (2i+l, 2j), and it sets for the 2nd edge judging means 24. Although it 
constituted so that the edge component in a pixel location [ in / for the edge component 
in the pixel location (2i+l, 2j) in G signal / G signal ] (2i, 2j+l) might be judged to 
restoration of B signal to restoration of R signal Both have detected the right and left by 
the pixel location (2i, 2j+l), and (2i+l, 2j), and the edge component of an up-and-down 
pixel, and since the pixel signal of the four directions in these pixel locations is a signal 
acquired from the image sensor, it will ask for the same edge component, therefore, a 
pixel location [ in / as shown in drawing 12 / for the configuration of the high-definition 
color restoration means 4 / by one G component edge judging means / G signal ] (2i, 
2j+l) - it can also consider as a configuration which judges an edge component by and 
(2i+l, 2j). 

[0072] In drawing 12 , it is the same as that of the thing in the 20 and high-definition 
[ in / it reaches 22-23 and / in 25 / the image pick-up equipment in the gestalt 1 of the 
above-mentioned implementation ] color restoration means 4, and 41 is G component 
edge judging means. 

[0073] Next, actuation is explained. The separation means 20 separates the signal from 
a frame memory 3 into each R, G, and B signal, and since the actuation which generates 
each signal of the number of pixels of an image sensor, and is restored with G 
component restoration means 22, 1st RB restoration means 23, and 2nd RB restoration 
means 25 is the same as that of the gestalt 1 of the above-mentioned implementation, 
the detailed explanation is omitted. 

[0074] G signal in the separation means 20 is inputted into G component edge judging 
means 41, and it detects, the difference, i.e., the edge component, of right and left in a 
pixel location (2i, 2j+l), and an up-and-down pixel, (pixel location shown by R and B in 
drawing 2 (2i+l, 2j)) That is, absolute value deltaHg of the difference of the pixel of 
right and left in the above-mentioned pixel location and absolute value deltaVg of the 
difference of an up-and-down pixel are computed. For example, in a pixel location (2i, 
2j+l), it computes as deltaHg= I G(i [ 2 ], 2j)-G(2i, 2j+2) | deltaVg= | G(2M, 2j+l)-G(2i+l, 
2j+l) I. 



[0075] And according to each pixel location of G signal inputted, the signal ed 1 which 
judges change of the signal level in the circumference pixel in a level perpendicular 
direction, and shows the judgment result by edge component deltaHg in the 
above-mentioned horizontal direction and perpendicular direction edge component 
delta Vg is outputted to G component restoration means 22, and edr and edb are 
outputted to 2nd RB component restoration means 25. It judges with each judgment 
signal not having change of the signal level in a circumference pixel, when both delta 
Hg and delta Vg are below the values defined beforehand. It judges with on the other 
hand, there being an edge component in the pixel, when delta Hg or delta Vg is larger 
than the value defined beforehand, and further, in delta Hg>delta Vg, it judges with 
correlation being high perpendicularly, and when it is delta Hg<=delta Vg, it judges 
with correlation being horizontally high. Here, in G component restoration means 22, in 
order to restore a pixel location (2i, 2j+l) and the pixel in (2i+l, 2j), in both the pixel 
location, the above-mentioned edge judging result ed 1 will be outputted. 
[0076] On the other hand, in 2nd RB component restoration means 25, the pixel location 
(2i+l, 2j) of R signal is restored, and the pixel location (2i, 2j+l) of B signal is restored. 
Therefore, it outputs by setting to edr the result of having judged the above-mentioned 
edge component in the pixel location (2i+l, 2j), doubling timing with the processing 
pixel location in R signal in 2nd RB component restoration means 25. Moreover, it 
outputs by setting to edb the result of having judged the above-mentioned edge 
component in the pixel location (2i, 2j+l), doubling timing with the processing pixel 
location in B signal in 2nd RB component restoration means 25. 

[0077] Therefore, in G component edge judging means 41, the judgment result of the 
edge component in G signal corresponding to the pixel location which restores G in the 
above-mentioned G component restoration means 22 and 2nd RB component restoration 
means 25, R, and B signal will be outputted. 

[0078] In addition, with the gestalt 2 of the above-mentioned implementation, although 
R signal explained to the pixel location (2i, 2j+l) the case where B signal was acquired 
from an image sensor at the pixel location (2i+l, 2j+l), G signal to a pixel location (2i, 
2j), and (2i+l, 2j+l) Like the gestalt 1 of the above-mentioned implementation, R signal 
may be arranged in a pixel location (2i, 2j), and B signal may be arranged by a pixel 
location (2i, 2j+l), and (2i+l, 2j) in the pixel location (2i+l, 2j+l), and G signal does not 
restrict a chrominance signal to them at RGB. 

[0079] Moreover, to say nothing of the ability to perform same processing with software 
[ in / for processing of the configuration of drawing 12 / image pick-up equipment ], in 
the gestalt 2 of operation, the same effectiveness as the gestalt 2 of the above-mentioned 



implementation is done so like the gestalt 1 of the above-mentioned implementation. 
[0080] 

[Effect of the Invention] Since this invention is constituted as explained above, it does 
effectiveness as taken below so. 

[0081] The 1st chrominance-signal restoration means and the 2nd chrominance -signal 
restoration means which carry out restoration generation of the chrominance signal of 
the resolution for several pixel minutes of an image sensor in each chrominance signal 
read by image pick-up equipment ****** concerning this invention, and the image 
sensor, While having a mode signal generation means to generate and output the mode 
signal which shows the rate of picture compression at the time of performing picture 
compression It has a switch means to switch, choose and output the signal from the 
chrominance-signal restoration means of the above 1st, or the signal from the 2nd 
chrominance-signal restoration means according to the mode signal which is an output 
from said mode signal generation means. By compressing a picture signal to become the 
compressibility the mode signal from the above-mentioned mode signal generation 
means indicates the image by the output from said switch means to be When there is no 
degradation by compression when compressibility is made low, the high definition 
image with which a false color and false coutour were mitigated is obtained and 
compressibility is made high, the compressed data reduced more is obtained, processing 
speed is also made early and the image according to the mode of the compressibility of 
picture compression is obtained. 

[0082] Moreover, it sets for image pick-up equipment ****** and the above-mentioned 
switch means concerning this invention. When the compressibility shown by the mode 
signal outputted from a mode signal generation means shows the low compressibility 
below 1/n, the chrominance signal by the color restoration means of the above 1st is 
chosen. By choosing the chrominance signal by the chrominance -signal restoration 
means of the above 2nd, when compressibility higher than the compressibility said 
whose mode signal is 1/n is shown When there is no degradation by compression when 
compressibility is made low, the high definition image with which a false color and false 
coutour were mitigated is obtained and compressibility is made high, the compressed 
data reduced more is obtained, processing speed is also made early and the image 
according to the mode of the compressibility of picture compression is obtained. 
[0083] moreover - according to the image pick-up equipment concerning this invention 
- the above-mentioned image sensor - a pixel location (2i -) The 1st color filter with 2j 
(i= 0, 1 and 2, - and j= 0, 1 and 2, --) and the spectral characteristic which makes (2i+l, 
2j+l) pass the 1st chrominance signal The 2nd color filter which had the spectral 



characteristic which passes the 2nd chrominance signal in the pixel location (2i, 2j+l), 
It is the image sensor with which 4 pixels of upper and lower sides which arranged the 
3rd color filter which had the spectral characteristic which passes the 3rd chrominance 
signal in the pixel location (2i+l, 2j) were repeatedly arranged to the perpendicular 
horizontal direction. An edge judging means by which the color restoration means of the 
above 1st judges the edge component in a predetermined pixel location based on the 
circumference pixel signal in the predetermined pixel location of the 1st chrominance 
signal by the 1st color filter of the above, The 1st calculation means which computes the 
signal in the above-mentioned predetermined location in the 1st chrominance signal 
based on the output of said edge judging means with the 1st, 2nd, and 3rd chrominance 
signals read with the 1st, 2nd, and 3rd color filter of the above, Based on the output of 
the above-mentioned edge judging means, it has the output of the calculation means of 
the above 1st, and the 2nd calculation means which computes the 2nd and 3rd 
chrominance signals with the 2nd and 3rd chrominance signals from a color filter. While 
acquiring the 1st, 2nd, and 3rd chrominance signal of the number of pixels in the 
above-mentioned image sensor The color restoration means of the above 2nd sets to 
each 1st, 2nd, and 3rd chrominance signal. By having a means to compute a signal with 
the interpolation from the upper and lower sides of a processing pixel location, or the 
pixel of a longitudinal direction When there is no degradation by compression when 
compressibility is made low, the high definition image with which a false color and false 
coutour were mitigated is obtained and compressibility is made high, the compressed 
data reduced more is obtained, processing speed is also made early and the image 
according to the mode of the compressibility of picture compression is obtained. 
[0084] According to the image pick-up equipment concerning this invention, moreover, 
the edge judging means in the color restoration means of the above 1st A horizontal edge 
detection means to compute the absolute value of the difference of the contiguity pixel of 
the right and left in the predetermined pixel location of the 1st chrominance signal, and 
to detect a horizontal edge component, A perpendicular direction edge detection means 
to compute the absolute value of the difference of the pixel of the upper and lower sides 
in the predetermined pixel location of the 1st chrominance signal, and to detect a 
vertical edge component, While having a judgment means in said predetermined pixel 
to judge level or a vertical edge component, based on the output from said horizontal 
edge detection means and a perpendicular direction edge detection means When said 
judgment means has an output from the above-mentioned horizontal edge detection 
means, or an output larger than the value defined beforehand from the 
above-mentioned perpendicular direction edge detection means It supposes that the 



edge component was detected to the circumference pixel of the above-mentioned 
predetermined pixel, and when the output from a horizontal edge detection means is 
still larger than the output of the above-mentioned perpendicular direction edge 
detection means, there is correlation perpendicularly. ~ When the output from a 
horizontal edge detection means is smaller than the output of the above-mentioned 
perpendicular direction edge means, while judging with there being correlation 
horizontally By judging with not detecting an edge component, when both the outputs 
from the above-mentioned horizontal edge detection means and a perpendicular 
direction edge detection means are smaller than the value defined beforehand When 
compressibility is made low, there is no degradation by compression, and the image 
according to picture compression mode is obtained through the high definition image 
with which a false color and false coutour were mitigated. 

[0085] Moreover, according to the image pick-up equipment concerning this invention, 
the 1st calculation means which computes the signal over the predetermined location in 
the 1st chrominance signal in the color restoration means of the above 1st sets in the 
location of the predetermined pixel [ of 1 lines ] m train B with the 2nd chrominance 
signal B (1, m). the value Ahlpf (1 --) which the 1st chrominance signal A and the 2nd 
chrominance signal B were alike, respectively, and received and minded the horizontal 
low pass filter Compute m) and Bhlpf (1, m) and with the pixel value B (1, m) of the ratio 
of Ahlpf (1, m) and Bhlpf (1, m) which are an output signal from said horizontal low pass 
filter, and the above-mentioned pixel location the pixel value A in the 1st chrominance 
signal A of a 1 line m train (1, m) - A (1 --) m) A horizontal signal calculation means to 
compute by =B(1, m) x {Ahlpf(l, m)/Bhlpf (1, m)}, and to compute the pixel value in the 
1st chrominance signal A similarly in other pixel locations with the 3rd chrominance 
signal C, In the location of the above-mentioned predetermined pixel [ of 1 lines ] m train 
B (1, m) The 1st chrominance signal A the value Avlpf (1 --) which the 2nd chrominance 
signal B was alike, respectively, and received and minded the vertical low pass filter 
Compute m) and Bvlpf (1, m) and with the pixel value B (1, m) of the ratio of Avlpf (1, m) 
and Bvlpf (1, m) which are an output signal from said perpendicular direction low pass 
filter, and the above-mentioned pixel location the pixel value A in the 1st chrominance 
signal A of a 1 line m train (1, m) - A (1 -) m) A perpendicular direction signal calculation 
means to compute by =B(1, m) x {AvlpfO, m)/Bvlpf (1, m)}, and to compute the pixel value 
in the 1st chrominance signal A similarly in other pixel locations with the 3rd 
chrominance signal C, the pixel value [ in / from the average of the contiguity pixel of 
the four directions in the location of the above-mentioned predetermined pixel / of 1 lines 
/ m train in the 1st chrominance signal A / the 1st chrominance signal A of a 1 line m 



train ] A (1 •-) It has an average-value calculation means to compute m), and is based on 
the output of the above-mentioned edge judging means. The output or perpendicular 
direction signal calculation means output of the above-mentioned horizontal signal 
calculation means, Or by choosing from the output from an averaging means, acquiring 
the pixel value A of the 1st chrominance signal A in an above-mentioned predetermined 
pixel [ of 1 lines ] m train (1, m), and acquiring the 1st chrominance signal of the number 
of pixels in an image sensor When compressibility is made low, there is no degradation 
by compression, the high definition image with which a false color and false coutour 
were mitigated is obtained, and the image according to the mode of the compressibility 
of picture compression is obtained. 

[0086] According to the image pick-up equipment concerning this invention, moreover, 
the 1st calculation means in said 1st color restoration means When it judges with the 
output of the above-mentioned edge judging means not detecting an edge component in 
the location of a predetermined pixel [ of 1 lines ] m train, the output of the 
above-mentioned averaging means is chosen. When it judges with correlation being 
perpendicularly, the output of the above-mentioned perpendicular direction signal 
calculation means is chosen. By choosing the output of the above-mentioned horizontal 
signal calculation means, when it judges with there being correlation horizontally, and 
acquiring the 1st chrominance signal of the number of pixels in an image sensor When 
compressibility is made low, there is no degradation by compression, the high definition 
image with which a false color and false coutour were mitigated is obtained, and the 
image according to the mode of the compressibility of picture compression is obtained. 
[0087] Moreover, the 2nd calculation means in image pick-up equipment ****** and the 
color restoration means of the above 1st concerning this invention sets in the location of 
a predetermined pixel [ of 1 lines ] m train, value Alhlpf (1 -) which minded the 
horizontal low pass filter to the output A from the calculation means of the above 1st 
Value Alvlpf (1, m) through m) and a perpendicular direction low pass filter is computed, 
value Blhlpf (1 --) which minded the horizontal low pass filter to the 2nd chrominance 
signal B Value Clvlpf which minded the vertical low pass filter to m) and the 3rd 
chrominance signal C (1, m) 0 or value Blvlpf (1 --) which minded the vertical low pass 
filter to the 2nd chrominance signal B m) and value Clhlpf (1, m) which minded the 
horizontal low pass filter to the 3rd chrominance signal C are computed. The ratio of 
Alhlpf (1, m) and Blhlpf (1, m) (or ratio with Clhlpf (1, m)), The ratio of Alvlpf (1, m) and 
Clvlpf (1, m) 0 or the pixel value A (1 ») in the predetermined pixel [ of 1 lines ] m train in 
a ratio with Blvlpf (1, m ), and the output A of the calculation means of the above 1st the 
pixel value B in the 2nd chrominance signal B of m) to a 1 line m train, and the 3rd 



chrominance signal C (1 --) m) and C (1, m) - B(l, m) =A(1, m) x{Blhlpf (1 --) m) /Alhlpfd, 
m)}, C(l, m) =A(1, m) x {ClvlpfCl, m)/Alvlpf (1, m)} 0 or B(l, m) =A(1, m) x{Blvlpf(l, 
m)/Alvlpf (1 -•) m) While having a signal calculation means to compute by} and C(l, m) 
=A(1, m) x {Clhlpfft, m)/Alhlpf (1, m)} value A2hlpf (x --) which minded the horizontal 
low pass filter to the output A from the calculation means of the above 1st in the location 
of a different predetermined pixel [ of x lines ] y train from the location of the 
above-mentioned 1 line m train value B-2hlpf (x •-) which minded the horizontal low 
pass filter to the 2nd chrominance signal B in the output from y) and said signal 
calculation means y) is computed. With the pixel value A (x y) in the pixel [ of x lines ] y 
train in the output A from the calculation means of the ratio of A2hlpf (x y) and B"2hlpf 
(x y), and the above 1st the 2nd chrominance signal B in the location of a x line y train (x 
y) - B(x y) =A (x --) y) A horizontal signal calculation means to compute by x {B-2hlpf(x 
y)/A2hlpf (x y)}, and to compute C signal similarly in the 3rd chrominance signal C, 
value A2vlpf (x ••) which minded the vertical low pass filter to the output A from the 
calculation means of the above 1st value B-2vlpf (x --) which minded the vertical low 
pass filter to the 2nd chrominance signal B in the output from y) and said signal 
calculation means y) is computed. With the pixel value A (x y) in the pixel [ of x lines ] y 
train in the output A from the calculation means of the ratio of A2vlpf (x y) and B-2vlpf 
(x y), and the above 1st the 2nd chrominance signal B in the location of a x line y train (x 
y) - B(x y) =A (x --) y) x A perpendicular direction signal calculation means to compute 
by {B-2vlpf(x y)/A2vlpf (x y)}, and to compute C signal similarly in the 3rd chrominance 
signal C, In the location of the predetermined pixel [ of x lines ] y train in the 2nd and 
3rd chrominance signal in the output from the above-mentioned signal calculation 
means Have an average-value calculation means to compute the average value of the 
pixel which adjoins aslant, and it chooses from each output from said horizontal signal 
calculation means, a perpendicular direction signal calculation means, and an 
averaging means based on the output of the above-mentioned edge judging means. By 
acquiring the 2nd and 3rd chrominance signal in an above-mentioned predetermined 
pixel [ of x lines ] y train, and acquiring the 2nd and 3rd chrominance signal of the 
number of pixels in an image sensor When compressibility is made low, there is no 
degradation by compression, the high definition image with which a false color and false 
coutour were mitigated is obtained, and the image according to the mode of the 
compressibility of picture compression is obtained. 

[0088] Moreover, the 2nd calculation means in said 1st color restoration means the 
image pick-up equipment by this invention When it judges with the output of the 
above-mentioned edge judging means not detecting an edge component in the location of 



a predetermined pixel [ of x lines ] y train, the output of the above-mentioned averaging 
means is chosen. When it judges, with correlation being perpendicularly, the output of 
the above-mentioned perpendicular direction signal calculation means is chosen. By 
choosing the output of the above-mentioned horizontal signal calculation means, when 
it judges with there being correlation horizontally, and acquiring the 2nd and 3rd 
chrominance signal of the number of pixels in an image sensor When compressibility is 
made low, there is no degradation by compression, the high definition image with which 
a false color and false coutour were mitigated is obtained, and the image according to 
the mode of the compressibility of picture compression is obtained. 

[0089] Furthermore, while the above-mentioned mode signal generation means outputs 
the 1st mode signal which shows compressibility 1/10, and the 2nd mode signal which 
shows compressibility 1/20, the image pick-up equipment by this invention By choosing 
the chrominance signal by the color restoration means of the above 1st, when the 1st 
mode signal is inputted in the above-mentioned switch means, and choosing the 
chrominance signal by the chrominance -signal restoration means of the above 2nd, 
when the 2nd mode signal is inputted When there is no degradation by compression 
when compressibility is made low, the high definition image with which a false color and 
false coutour were mitigated is obtained and compressibility is made high, the 
compressed data reduced more is obtained, processing speed is also made early and the 
image according to the mode of the compressibility of picture compression is obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing an example of the configuration of the 
image pick-up equipment by the gestalt 1 of implementation of this invention. ' 
[Drawing 2] It is drawing showing an example of the array of the color filter of the 
image sensor by the gestalt 1 of implementation of this invention. 

[Drawing 3] It is the block diagram showing an example of the configuration of the 
high-definition color restoration means 4 in the image pick-up equipment by the gestalt 
1 of implementation of this invention. 

[Drawing 4] It is drawing showing the flow chart for explaining actuation of G 
component restoration in the high-definition color restoration means 4 in the image 



pick-up equipment by the gestalt 1 of implementation of this invention. 
[Drawing 5] It is drawing showing the flow chart for explaining actuation of R in the 
high-definition color restoration means 4 in the image pick-up equipment by the gestalt 
1 of implementation of this invention, and B component restoration. 

[Drawing 6] It is drawing showing the pixel of R signal for explaining actuation of 
restoration of R in the image pick-up equipment by the gestalt 1 of implementation of 
this invention, and B signal, and B signal. 

[Drawing 7] It is the block diagram showing an example of the configuration of the 
standard color restoration means 5 in the image pick-up equipment by the gestalt 1 of 
implementation of this invention. 

[Drawing 8] In the simulation image with which the JPEG method carried out 
compression elongation of the image processed with the high-definition color restoration 
means 4 in the image pick-up equipment by the gestalt 1 of implementation of this 
invention, it is drawing showing vertical resolution and the relation of luminance -signal 
level. 

[Drawing 9] In the simulation image with which the JPEG method carried out 
compression elongation of the image processed with the high-definition color restoration 
means 4 in the image pick-up equipment by the gestalt 1 of implementation of this 
invention, it is drawing showing the relation between horizontal resolution and 
luminance -signal level. 

[Drawing 10] It is drawing showing the example of other color filter arrays of the image 
sensor by the gestalt 1 of implementation of this invention. 

[Drawing 11] It is drawing showing the example of other color filter arrays of the image 
sensor by the gestalt 1 of implementation of this invention. 

[Drawing 12] It is the block diagram showing an example of the configuration of the 
high-definition color restoration means in the image pick-up equipment by the gestalt 2 
of implementation of this invention. 

[Drawing 13] It is drawing showing an example of the color filter array of the image 
sensor in conventional image pick-up equipment. 

[Drawing 14] It is the block diagram showing an example of the configuration of 
conventional image pick-up equipment. 

[Drawing 15] It is the block diagram showing an example of the configuration of the 
color restoration means in conventional image pick-up equipment. 

[Drawing 16] It is drawing showing the pixel of each signal for explaining actuation of 
the interpolation means of conventional image pick-up equipment. 

[Drawing 17] It is the block diagram showing the example of other configurations of the 



color restoration means in conventional image pick-up equipment. 
[Description of Notations] 

1 Image Sensor, 2 A/D Converter, 3 Frame Memory, 4 A high-definition color restoration 
means, 5 A standard color restoration means, 6 Switch" means, 7 A compressibility 
adjustment mode promotion means, 8 A YCbCr conversion means, 9 JPEG compression 
means, 10 An output terminal, 20 separation means, 21 The 1st edge judging means, 22 
G component restoration means, 23 1st RB component restoration means, 24 The 2nd 
edge judging means, 25 2nd RB component restoration means, 30 A separation means, 
3 1 A interpolation means, 41 G component edge judging means. 
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^©n-/<X7-f;l/*%^Lfc<SA h 1 p f ( K 
m) % B h 1 p f ( K m) #*fflU MldTkTTjfrn 
-/<X7 47l/***S©atfjB<re*.5 A h 1 p f ( K 
m) tBh 1 pf (K m) £©J±fc±iBffl*{&{B©iIi 
HffiB (K m) KiD, KTm?iJ©gll©6{§^Afc 10 
*tt«a*«A ( K m) «\ A ( K m) = B ( K 
m) x {Ah 1 p f (K m) /Bh I pf ( 1 , 

&tz>7k¥?i\tmmmtii^&t. ±mm^mm 1 ffm^j 

B (K m) ©ffiBfc&l^T, BlOfeB^A* If? 2© 
B <DZtl¥ n £ ft |S)<D D -/ <x 7 ^ ;l/ * 

fcrtLfcBA vlpf (Km), Bvlpf ( K 
m) £g(HU Hul2Jiia^n-/^7-i';I/^^€)«Dffl 
MWZ'hZ Avlpf (K m) tBvlpf (K 20 

m) t<Dtt£±mmmtii.M<Dmmmz (Km) tcj; 

9, lffm?>j0^10eH3#AKi3l7-SH*ffiA (K 
m) A ( K m) = B ( K m) X {Avlpf 
(K m) /B v 1 p f (K m) } JCtDSfflU £ 
3«Dfefe#C©fe«flfiOH3Rfi[fi|{C*il,^Tt(B|«fc:m 1 

mit, m i <D&imAia5i l tz±mffi%.wm 1 ffm^j 

©{uBT*©±T££©B&&H5ii©¥i3<iIck t) 1 ffm J»J© 
SlOfeB^AfcfcttfcBiRttA (Km) fcJUHfS 

^mmmm&tzm*., ±m^y^m^^(otntnc 30 

T^cfc D iHtRL, JiISRff^H^ 1 fimmcjsitsm 1 ©fe 
S^AeDBJRffiA (K m) £f#T, If ft m¥lCl3lf% 

[0 0 2 4] tit. C<D|g^^5jf^SBtt, Huiem 
l Oft«7c#aK:*^** l ©SW3MS#\ ±12x^7 

[0 0 2 5] 3:7c, CCOfgS^tcf^^fflffggJi, ±|2Jf? 

frm?J<DtiBfc*jv*T\ ±!Sm 1 <DW&^mfrt><DBiJ3 
ACWL*¥^fil<DD— /^7-c;l/**7>LfcB A 1 h 
1 p f (Km) fcfiitWflqjn— /<x7-r7l/**fl-Lfc 
BA 1 v 1 p f (K m) **HJU 352©fc{=^BtC 50 
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ttL*¥j£fi©n-/<X7-<7l'**rt > Lfc«B 1 h 1 p 

f (Km) tm3<D&imcicttbmmj;fa(Du-ji 

Xy-ffoZZftLfcmC 1 v 1 p f ( K m) (3:7c 

fcfl-LfcffiB Ivlpf (K m) £ff?3©fe{§*f CfC 
WLzk^lSKOn— /^7-c;l'^%?>LfcfllC I h 1 p 

f (K m) ) kZWttiU A 1 h 1 p f ( K m) t 
B 1 h 1 p f (Km) £©j± (SfcttC 1 h 1 p f 

(Km) £<Di£) Alvlpf (K m) tCl 
vlpf ( K m) t<Dtt B 1 v 1 p f 

(Km) t<Dit) ±E» 1 ©Htti3Mafr5©ttt7J 
AiastfZffifeWM UJmfHV<DWMMA (K m) 

i fimywm 2 vmm Bt%3 ©&{§*§ c ic^i* 

3B£ffiB ( K m) C ( K m) £\ B ( K m) 
= A ( K m) x {B 1 h 1 p f ( K m) /A 1 h 1 
p f ( K m) } , C ( K m) = A ( K m) x {C 
lvlpf (Urn) /Alvlpf (Km)) ($ 
felt, B (K m) = A (K m) x {B 1 v 1 p f 
(Km) /A lvlpf (1, m) K C (I, m) 
= A ( K m) x {C 1 h 1 p f (K m) /A 1 h 1 
pf (K m) ) ) K£D*tii?S£3ftfi#gt&ffX. 
Sfctfetc, ±12 1 fTm?iJ©fufi£(;iS&SRfT£Bltx 
fryMOffifilCfc^T, ±|gm 1 <DWm^&frZ<D{iitl 
AtC#L7j<¥73ft©n-/lX7^;l/*£ttLfdlA 2 h 

1 p f (x, y) . *ffift*WtB#gb&»6©tHa-w>» 

2 ©£fe# B t J* L7k¥^lRlOn— /^^ 7 f L 
TcffiB 2 h 1 p f (x, y) SJfiilU A 2 h 1 p f 

(x, y) £B 2 h 1 p f (x, y) ©it i: ±!2ff! 1 © 
Wa¥8fr5©W7JAT©ffl*xfTy*J"e©iS*«A 

(x, y) (Cct t). xffy5>J©filBtCfett*«2 0feB 
*fB (x, y) Jfc, B (x, y) =A (x, y) X {B 
2hlpf (x, y)/A2hlpf ( X> y) } IE J: 

ffi^37)<¥7?rS]{H#3f ffl^ISi:, ±EJB 1 ©3?tii¥ISfr 
6 (DtHtj A ic it LmW.fi ft<D P-7 7 -r *t1\ Lfz 

ba2 v i P f (x, y) , ttmmmmmfrzvix 

t)~U<Dm 2 ©fe®^ B ic M bSit^|p]©a-/^7s 7 -f )\> 
^^■ffLfcMB 2 v l p f (x, y) £»WU A 2 v 
Ipf (x, y) fcB2vlpf (x, y) ©J±£±I2 

jb i ©!EtH¥ia^e)©aj7jAT©ia^xfT y w-pobsr 

fiA (x, y) tCtO, xfTy?IJ©fij[B*i:*5tt5^2© 
feft^B (x, y) B (x, y) =A (x, y) x 
{B2 v 1 p f (x, y) /A 2 v 1 p f (x, y) } 
JcJ;D»au ^3©feft^ClCi3V^T i fc(SHitC{i^ 

fr$<Dtiij]lCl8l,f%m2, S3©fefl^T-©Rff^SHx 
fTy5IJ©fi[Bt*5v>T, ^fetPS-rSH^^^ffi^ 

©W7jfc:stJt, Suie7j<T73r&]fi#gm¥a, sbs-si 
fg^»aj?is, ¥i3figamsfr?>©^n^ft©ai7j7> 
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[0026] $fc, >i<D , %mc%z>mmm&. mmm 

[0 0 2 7] co«W»c«5«»aHfi, ±12 

K<I*H8£?®#, ffH^ 1/10 *^-r» 1 <D* 
- Kfl*§ i: , ES» 1/20 2 vm^% 

c0T£3 o 20 
[0 0 2 8] 

nffi(DBM i . 0 1 a c <DmR<omm<D&m i c * 

T, lfitHtiR?, 2(iA/D3>A-^ > 3tt7l/- 
<OR, G, Bft5£ftSJ:3&e4|«)tk7C&??*ffiBK 

fe«7tm 5{i«}iiBftiat«t»}«iiswftiii«i:a:sja 

fcfc^ffiHJRKOR* G, BffTO#££9fe{§*|(D 30 
«7t«rfr 3 «*fe«ft¥a, 6 tt±E* H«ft*7c#» 

SM.5«J98S*¥a, 7 «:Eft¥SIS-t- Kf8£^S, 
8J4R, G, Bfl^Y, Cb, C r fg^fcj; Sffltft's 
3g«S-T 5 YCbCr 9 fi A^HflR* JPEG 

tfatitJEffrfSJ PEGE|g#a, 1 O^tti^iS? 

[0029] 0 2 tic: <r>fm<onm<omm uczzmm 

tfiV 73i£iO»» LTi/^5„ HJcfsi^ 
t> G(iSS7?fS]2 i (i = 0, 1, 2, ■■■) , 7K¥?7 

ifii2j (j=o, u 2, •••) cDH^fis (wt, mm 
fflB (2 i. 2 j) co<t9tcf2-r 0 ) t, mm&w (2 
1 + 1, 2j + D ic$>o, Gimzm'&z&zftytft 
&zt$-Drcmi<D&7j>i>ti^ R&wm&m (2 i . 2 
j + 1 ) icibo. Rimzm'Mz&zftytftiiznifc 
m2<D&yjjiz, b immtiLM. ( 2 i + 1 , 2 j ) 

-r/l^T&So 02fC7j^ti;5j;-,ic, R, B{8*ffi± 50 
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T4HHS (H*(DfSM«as) fc, Gffl*fci2iBjRSfc:f§ 
Sti^ci:^ 1 ;, c©±T4B3R#giSjJ<JF#iqj£« 

[0030] xicmftic-D^rmwTZo mmm? 1 k 

ts^X, 0 2 co £ ? KE5>J Sftft67^WJ:!) £HS= 
ff^R, G, B*«E*ttiU ^cOtiJTjte^ft^ftA/D 
3>^-22lC£r, A/D^^n, 7U— At^U 3 

U3*»60^«fc»)*R. G, Bfc*§*$NtLT\ f#5> 

g, BimzmtitZo 

[0 0 3 1] £CT\ ±SSSliKfe«7c¥S4 Oftff* 
Ts 2 0U71/-A^t>J 3JC*ttSM#*'R, G, B 

ii^fc^K-rs^it^a, 2 ittGm^T*<DmimmtiL 
2«»n#a2o*^©§R» g, B{mt±mmi<D 

X-y^*W^X|S2 1 ^SOm^kia^tGffl^OfflTC* 
ff -5 G jS$HKtc#8, 2 3«R, B {m<DWxfrft 9 SB 

1 CD R B «»*t£#S» 2 4 UME G «»«7c¥a 2 2 
* 6 CO G fi^T-comSH«feBTcDX -y ^fiR^flJSf 
5 16 2 CDX y S^JpJS^a, 2 5 (4J6 2 cOx-y 

2 4 cDffift (CCS t T R 43 J: tf B m^Wx&'fi 0 % 2 <D 
RB$#£7t3M3T*&£„ 

[0 0 3 2] 71/-A^€U 3tCi5ttS02K^?nrc 

n^nR, g, Be#jc»nt«n» cft^iiigi cox-y 
->*iij^¥S2 i tofS.ftm.jtm%2 2^tm<bti. r, 

B fa^fi G fig^«7c¥S 2 2 tScfc D*^ 1 <D R B «tx;^K 
2 3^\i:^e>n§ 0 $ 1 <DX-y>*fiJ^#a2 1 T'tiGfl 
^KfcntSm^H^fiST-cDX-y^^^LTWS 

g mmtt® 2 2 ^ i: m t> , g ^m.m-n. 2 

'2 T'«±ie^ 1 OX-y S*pjj£^a2 1 *»60fJj&BjR«!) 

ft<Dmm{m<Dm7ittfi % 14 lituten 1 ©x >y y 

^82 1 tGl&ftm7t E £®2 2lZt5tfZ>Wlft1tK?7 
D-^-v- h-eftO, SB l COX-y ^J^?a2 l ^Gfig 

ft'&jz^m 2 2 -poiaai&ff *0 4 tc^o tkw-t 5. 

[0 0 3 3] fflftift? UCfctt & G 0 2 IC 

^■Tck 9 {CiS^fil (2i, 2 j ) t (2 i + K 2 j 
+ l) TifP.nTtsO, SMUR^WBSRRWGfi^*^ 
^fctofC, Wm&m (2 1, 2 j + 1 ) i: (2 i + K 
2 j) (OH^T'cOfa^i^&SCtfc&So ioT, I 
4cJ:0, Gi$ttWv£®.2 ZVLtS^XWmftM (2 U 
2 j ) i: (2 1 + U 2 j + 1 ) T'COiS^fiGfl^*^ 
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15 16 
OSStHflU Hfgfig (2 i, 2j+l) t (2i+ * WfjlA H, ±T©HJR0g0f6tttf A V*a*3o 
I , 2 j ) T'ti, S-fS 1 ©xy $2pjj£$g2 1 £4ol> fcf, SB£{ft|| (2i, 2 j + 1 ) fcfc^Ttt, 7*¥7afo 

AH=|G (2 i, 2 j ) — G ( 2 i , 2 j + 2 ) I (1) 

Sit73lplM»A V«, 

AV=|G (2 1-1, 2 j + 1) -G (2 i + K 2 j + 1) I (2) 
t%Z> a J^T, C©H*0S©t6#«*X-yS;j8#i:i¥ 58 G (2 i , 2 j +2) } /4 

[0 0 3 4] ^LT, ±l2* s F^[R)T*©X«yv'^AH 10 [0 0 3 5] -7a, A HSfctiA VA^46^4&fcffi t h 

©sais*T*o«^u^;i/©«ft%wsL> *<o«^e £«su sate AH>Av<o#&«£i«FiPH;:fflH 

**7R-Tfe^e d I *S 1 ©X»yS*PJjg^R2 1 <fc 0 tB tfX<^fc*|£U A H< A VT'SH73ft{C*§Mtf »t/^ 

A VOSZr*^46£*/"c«t hWTO*^tt, JSffliSjR LT> A H> A VT?Sit^fcfflfl8#K^fcfflS£ft5 
T©«*U^©«{bW*^i:WJ6U Gfi!c»«7tX|5 Gtf#*7C#»2 2fc*H,vc, R, G, Bffi# 

(f, coig^-p^iBjRffiB (2 i , 2 j + 1 ) {ctsv^r mmT'&zmmmm (21, 2 j + 1 ) tc^r 

© G {Smt* 20 l±, G{a#©Mii7jfa©0-/U7^/U*;&ftLfdBG 

g (2 i , 2 j + 1) = { G (2 i -1, 2 j + 1) vlpf, RfI^©Mil77[RJ©n-/^X7f ll^^iTL 

+ G (2 i + K 2j + l) + G (2 i, 2j) + * TcffiR vlpf 

G v I p f = {G (2 i -3, 2 j + 1) + G (2 i — 1 , 2 j + 1) 

+ G (2 i + 2 j + 1) + G (2 1+3, 2 j+1) } /4 (3) 
R v 1 p f = {R (2 1-4, 2j + l) +2XR (2 1-2, 2 j + 1) 
+ 2XR (2 u 2 j + 1) + 2 x R (2 1+2, 2 j + 1) 
+ R (2 i +4, 2 j + 1) } /8 (4) 
fcLTJUHU CcOGv 1 pftRv 1 pfcD&tmm ★ H8£€>OG{i*f g (2 i, 2 j + 1) 
feS (2 i , 2 j + 1 ) T'ORfi^ct»3, Sfitffifcffl* 

g (2 u 2 j +1) =R (21, 2 j + 1) X (G vlpf /R vlpf) 

(5) 

K^DJWB-fSo fclS2flRW>n-/<X7-i'/l/**rt'Lfcf6G v 1 p f, Bffl 

[0 0 3 6] Bfe^fBftSHJRffiire&SJa #©SlS^|fil©n-/U7-c;l/*%^LfcffiB v 1 p f 

mwmim (21 + 1, 2j) r-^mm^ G\m<»^ zm*.if, 

C v 1 p f = {C (2 i -2, 2 j) + G (2 i, 2 j) 

+ G (2 i +2, 2 j ) + G (2 i +4, 2 j ) } /4 (6) 
Bvlpf = {B (2 i -3, 2 j ) + 2 x B (2 1-1, 2 j) 

+ 2 x B (2i + l, 2 j ) + 2 x B (2i+3, 2 j ) 

+ R (2 i +5, 2 j ) } /8 (7) 
tLXMtHU COG v lpffcBvlp tVtttmm 40^HB£&-3C{i*fg (2 i +1, 2 j) £#5£ 
(2 i + 1 , 2 j ) T-CDBfl^iO, gtt73|6UCfg^ 

g (2 i + 1, 2 j) =B (2i + l, 2 j ) x (Gvlpf/Bvlpf) 

(8) 

thwart-*. *ffl#*aja-r*. wmmi&m (2 u 2 j + 1 ) tc^s 

[0 0 3 7] H<A VT'Tk^PTalRltCfflMA^^ i^Tii, G«^©#¥3?fi©n-/<*7-<'/l/**fl-Lfc 

fl££ft«l|d(C(i, C/£#*7E?I&2 2tC:fct,>T, 7K fgGh 1 p f, R{I^<D7j<¥7?[S]©n-7*X7^7l/2£ 
¥2flRl©HiRte^«J;»>SlWU 7k¥ftfalcmMZW-DG * ftLfcffiR h I p f 
G h 1 p f = {G (2 i , 2 j ) + G (2 i , 2 j -2) 

+ G (2 i, 2 j +2) + G (2 i , 2 j +4) } /4 (9) 
Rhlpf = {R (2 1, 2 j-3) + 2 x R (2i, 2 j-1) 
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+ 2xR (2 K 2 j + 1) + 2 x R (2 i, 2 j + 3) 
+ R (2 i , 2 j +5) } /8 (10) 

ttxwmL. ccchipftRhip f <oittmm *B8£*>oc{i^g (21, 2 j + n 

{£B(2i, 2 j + I) T*<ORf§^<fc9, SS^ftfcffl* 

g (2 1, 2 j + 1) =R (2 i> 2 j + 1) x (Gh"l pf/Rh 1 pf) 

(1 1) 

(CiDmti-f 3o X| (21 + 1, 2 j ) T<DGffl^©*¥?3l^On-/^ 

[00 3 8] ffc, B{I^W#<E>ft£Big{uBT-&3& 7Y;W*^LfclCh 1 p f, Bf§*§cD7j<¥£|6j<7)a 
(2i + l. 2 j ) T'tlSHtfC, MSBilte* -/U7^/l/ji%^LftttB h 1 p f £0R(£ , 
Ghlpf = {G (2 i + l t 2 j -1) + G (21. 2 j - 3 ) 

+ G (2 i, 2 j + 1) + G (2 1, 2 j+3) } /4 (12) 
B h 1 p f = {B (2 1 + 1, 2 j - 4.) + 2 x B (21 + 1, 2 j - 2 ) 
+ 2xB (2 1 + 1, 2 j) + 2XB (2 i + 1, 2 j +2) 

+ B (2 1+K 2 j +4) } /8 (1 3) 
t LTStti L, LOCh lpftBhlp f©J£J:Bli ★ M£*>OC<l*fg (21 + K 2 j) *3o£ 
ftB (2 1 + 1, 2 j) TOBifiO, SflftrfflfCffi* 

g (21 + K 2 j ) =B (21 + 1, 2 j) x (Ghlpf/Bhlpf) 

(1 4) 

lc£t)Mtii~?2>o hT?£D, »lfe«fctf^2<DRBja»a7c¥S2 3, 2 

[00 3 9] ft*5, ±fgx*: ( 5 ) , ( 8 ) , ( 1 1 ), 20 5 tWi 2 ©17 S*PJ^S 2 6 TWjaJIi&ftfcBI 5 icft 
(14) {C«fc53¥tB73^fi, S3fW®«TOfeOSft^ oTSJWr*o 

'PZ^ctZmMtLZts*). ofo, EffiW&iBW? [00 4 2] mzic^t^otc, m&Mttlaif 

<o&&im<DitimimL^£tic£9, fcy-ftftzrc z>R{Emmm&.m (21, 2 j + n r*#eti, bj§ 
tisa^riflifcfe*tsjsBf»4ffi«To#fefi^oittt (21 + 1, 2 j) T-ffstiT^o, jwrjr^ob 

R, G, B©*¥#fil*fcfiSfi£ficDn-/<*7-i' i rt/ 3R»©R, B{f*f £f#5fci6lc, R {CO^TfiBHtfeB 
**ftLfcft<DJtT4*.5ft*o ffc, ±fiS (5) ~ (2 1, 2 j), (21 + 1, 2J)M21 + 1. 2 

(1 4) tt#*¥^n-^X7i'yl/^43«ta r SiS73|p] j+1) <OffijR-pOfi#**i6SC t BiCOl^ 

n-/*x-7s()i,j!mti<Dntiim?&>). 7ymo?7 rimmum (2 i, 2 j) , (2 1, 2 j + n t 

7 B ^t5<fct;^a±ie^ll§fcC0-C s {i^< , WDZyf (21 + 1, 2 j + I ) <DmmV<Dfe*i%Jlttb%£t£ 

BcfeJjtffcSrcfcJ:^. 30 E6 (a) , (b) tjR, Bfi^©gui^i«0H-r 

[00 4 0] LftAST, GjsR»a7C#a2 2*>6ttB 3fca6©#Bi|cDR, B £;jVr0T*fc 9 , 0cpR*5,fctf 

^fuS(2i,2j), (2i, 2 j + n, (2i+ Biimmm?ic£*)mznT^zwm{mz*LT^ 

l,2j), (2 i + 1 , 2 j + 1) ^ft^ftcDBUtT? So BSfclJ:!), £lfc«J:tf»2<0RBtf#«7c¥82 
OGfl^tftii^ft, Off), «ft£?aja£ft#<?)K 3, 2 5fC*i^Ttts R«^T?«H*ffiH (2 1, 2 j 

«*octe^%f#6n«. c<dg^«7c#i32 2*>a + 1 ) , B{mr*<DMmiE^ (21 + 1, 2 j ) 

OtMjU&t, Iff 1 OR Bfig»^7t¥IS2 3 £Ig2 0x *B*li*<D3:3:©B**tti*»1- * 0 ^LT, fljfifeB 
yf*W3e#S2 4'\i:a66n*. (21, 2J) t (21 + 1, 2J + DOW, R, 

[00 4 1 ] #{C, m 1 OR BfiK»«7i:*a2 3T?tt Bfl^fcfcfc&i: fctt±TOif*6*»035fi|©HlS*« 

R, Bfa^OBXttB (2 1, 2 j ) , (21 + 1,2 tf^ftT&O, £/c, G^«G/£#«7e¥&2 2 tc«fc 
j + 1) T'©R, Bfl«©4lS*to\ t©tH***2 40 9£B*«7t;£ftT^S. ioT, SIORBiS^IStc 
CO R B Mtc^S 2 5 'Nta S , » 2 Ox-y v/'flJ^fS 2 2 3 fctttfJB^g 2 0*5OR, B <Hf G 

4fCt5^T(±, Gfs#(cJ;0B^aB (2 1 , 2j+ 7c¥S2 2^6<0^B^©m^«7C?nfc:Gfi^A 

1 ) fcitf (21 + 1, 2 j ) OBIlT'OTi^&cfcyLk £sn, ±Tf fcfi7ife(D77l&]COB^ckDzSSLT±I2 

T<6B*0g#O$ Dx-y^tfttfcfclH-r*. H20R » (2 i , 2j)£(2i + l, 2 j+1) OR, B 

B fig^«7t#IS 2 5 T'li, m 2 cOX-y 5?WJ£#« 2 4 O ft Of 0 , 0 6 T'<0 r 1 to «fctf b 1 (BUlft 

a*fc«tJ*, Rfi^TOBJKffiB (21 + 1,2 B (2 1 , 2 j ) ) , r 2fe.fctf b 2 (B^fiB (2 i 

j ) , Bfa^T'OB^fiB (2 1, 2 j + 1 ) TO* ft + 1 , 2 j + 1 ) ) G, Rfc =fcD"Bfl^(;: 

^ft©H**8!7dtiat*. 0 5 tifiijlfijg 1 O R B j$5+ ^+3$QIlBIIO±T£ ftfiTx^T^OBiKtc «fc K>WtH 

mrc^m 2 3, ft 2 cox-y S^pjg^g 2 4 fc itfS 2 CO f3 0 

RBdc^ft7c¥a2 5Kfett«»ff3&^r7n-^ + - 50 [ 0 0 4 3 ] R {§*§T*cD r 1 T*^-f BUfeB ( 2 1 , 2 



(11) ftftiW-l 1 -2 2 0 7 5 1 
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j ) ©IfaUx H^fiS (2i> 2 j ) fcfcl^TG, R * 1 h 1 p f , R 1 h 1 p f SrflRRtf, 

G 1 h 1 p f = (g (2i, 2 j -1) +g (2K 2j + l))/2 

(1 5) 

Rlhlpf=(R (2 K 2 j - 1) +R (2U 2 j + 1) ) /2 

(1 6) 

{Cj^HtHU CCDG 1 h 1 p f £R 1 h 1 p {(Ottt *T'£>Rfl*|r (2i, 2 j) ^zCfCi OWttif*. 
HfgC (2i> 2 j) fCiO, BfStffig (2i, 2 j) * 

r (2 i, 2j) = G (2 L 2j) x (Rlhlpf/Glhlpf) 
= G (2 i, 2 j ) x (R (2 i, 2 j - 1) +R (2 i« 2j + l)) 
/ (g (2 i, 2 j-1) + g (2 i, 2 j + 1) ) (17) 

co o 4 4] mmc, Brnmasttz b 1 ©(sheo^ -ktiLxsm^^Koa-z^y^ji^^ffLrcmG 1 v 1 

BUsfig (2 i> 2 j ) fCiol^T, G, Bfg^fC* pf, B 1 v 1 p f £#J;tt£, 
Gl v 1 pf = (g (2 i-1, 2j) +g (2 i + K 2 j) ) /2 

(1 8) 

B 1 v I p f = (B (21-K 2 j) +B (2 i + K 2j))/2 

(1 9) 

lC£K>nUiL, COG lvlpftBlvlp f (Oktt £?-©B{§*f b (2i, 2 j ) «fc •? jraj-f*. 

HUG (2U 2 j ) ICJ:?), Wg{£E (2i> 2 j) -ft 

b (2 i , 2 j ) = G (2 i, 2 j ) x (B 1 v 1 p f/G 1 v 1 p f) 
= G (2i, 2 j) X (B (2 1-1, 2j) +B (2 i+K 2 j) ) 
/ (g (2 i-1, 2 j) + g (2 i+K 2 j) ) (20) 
[0 0 4 5]$*:, r 2 T'grf BlgffiE (2 i + K 2 ♦OP-/U7^ Sl^gftLfcHG 1 v 1 p f , R 1 v 1 

j + 1 ) <Dm&ic-D^xi>mmc wm®.m (2 i + P f 
k 2j + n fc*?^T. c, Rmmcttbxmmjffa+ 

G 1 v 1 p f = (g (2U 2 j + 1) +g (2 i +2, 2 j + 1) ) /2 

(2 1) 

R 1 v 1 p f = (R (2 K 2j+l)+R (2 1+2, 2j + l))/2 

(2 2) 

fc«k!)JHttU CCOG lvlpfiRlvlp f<Ditt 30* + K 2 j + 1) X'<DRimr (2 i + K 2 j + 1) 
H*G (2 1 + 1, 2 j + 1) HJKffiB (2 i* *^»C«fe»)Wtii-r5o 

r (2 i + K 2 j + 1 ) =G (2 i + K 2 j + 1) x (Rlvlpf/Gl 

vlpf) 

= G (2 i + K 2 j + 1) x (R (2 i, 2 j + 1) +R (2 i+2, 
2 j + 1 ) ) 

/ (g (2 i, 2 j + 1) +g (2 i+2, 2 j + 1) ) (23) 
[0 0 4 6] Wmc. Bfe^T'Ob 2 T/jrf BflftS «7K¥77lBj©P-/^7^;l/?^L/ciiG 1 h 1 p f, 
(2 i + 1, 2 j + 1) {Cfc^T, G, BfPffCflLT* B 1 h I p f Sfljilf, 

G 1 h 1 pf = (g (2 i + 1, 2j)+g (2 i + 1, 2j+2))/2 

(2 4) 

Blhlpf=(B(2i + K 2j)+B(2i+K 2j+2))/2 

(2 5) 

fC«t*)»aiU CCDG 1 h 1 p f tB 1 h 1 p f<Dttt *+l, 2 j + 1) T'OBff^b (2 i + 1, 2 j + 1 ) 

b^g (2 i + i, 2 j + D icaos mmam (2 t* *y&.\z&*)W.mz B 

b (2 i + 1, 2 j + 1) =G (2 i + 1, 2 j + 1) x (Blhlpf/Gl 
h 1 p f ) 

= G (2 i + K 2 j + 1) x (B (2 i + 1, 2 j) +B (2 i + K 
2 j + 2) ) 

/ (g (2 i + 1, 2 j) +g (2 i + K 2 j+2) ) (26) 
[0 0 4 7] ±BS (1 7) , (2 0), (2 50 3), (2 6) »4JJEGT©fl^ttfcH«Hffi«11« 
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21 22 
-e<D&{BQ<D&{t&4>H\,*£ fcSrfuJf £ LTtsO, o$ * ifZWm&m (2 i, 2 j + 1 ) fc*f L-n±Hf?t{4S 

•3, ^%<D)tltfiffi1ti1tffl&"Cltt3il&$L^bV? C (2 K 2 j + 1) T'OyX-y ^»*ipj^bfctt*e d 

tlz£Z> 0 £fc, S (15) ~ (26) fcfcltSC 1 h b«:iI^Ci:(c^§ 0 W£tS& e d rtiitfe d bfcfc 

I p K Glvlpf, R 1 h 1 p K R 1 v 1 p K ^T, A Hi: A VOPS/jtf-Fi&fci&fcflt t hWT©*& 

B 1 h 1 p K Blvlp f <DWm3.lZ. 7j<¥*icta : S {±S22B^T'<Dm#U^;KO^b^l^WSL, $2 

*cD* -y yafe±tf«»tt±IHfcBB* t^Tfttft < , AS f S&fftfft < . fttt/jIfiJKBS-rs 4 HjRO^ffi* 

C*yy»i3J:tfffi»T*oTt<tV\ gffi L R £ fcii Bfg*fi:-f3 0 o£ 0, Rim?<DWm 

[00 4 8] mWRmmctSlfZMmtiLm (2 ffiB(2i+K 2j) (B6 (a) ?Or3) KO^ 

i + K 2j) £ BfC&ttSBIHftH (2 i , 2j+ 10 Tfi 

1) T*©fi^ (06T'<Dr 3fc«fctfb3) tCO^Tfi, r (2 i + K 2 j ) = { R (2 i , 2 j - 1 ) + R 

$1*, 8!2cOX-y$;$lJ£#&2 4*C*^T, Gffi^Kfe (2 i, 2 j + 1 ) + R (2 i + 2 , 2j-l)+R 

ttSH5!2iB^'r*cc»£^*iJ:O r ±T©iS^<Dll^o$!5x (2i+2, 2j + l)}/4 

•v^«n o OSO> G$#«7t¥l.32 2jb>5 BfI^T?©E^fiS (2 i , 2 j + 1) (06 (b) ~C 

ttffiAH, ±TOBi*<0||©J6»liA VSMCffl-rSo 0>J b (2i, 2j+l) = IB (21-K 2j) +B 

*fi\ HSlfig (2 i+K 2 j ) £i5^T(±, 7|<¥7? (2 i - K 2 j + 2) +B (2 i + K 2 j ) +B 

faHftAHti, (2i + K2j+2)}/4 

AH= | C (2 i + K 2 j-1) -G (2 i + K 2 t 

j + D I 20 [0 05 0] AH^fcliA V^i6^46fcffit h 

SSyjlSjiltfAVH, <k!>**^«aii, *<DHf|fc*5^Tx>y 3 

AV=| G (2i> 2j)-G (2i+2, 2 j ) I £ LT, £<=>kK A H> A VO*&ttSi»^|$ifcfflB8^ 

[00 4 9] -fLT, ±IS7j<¥^|6]TcDX-yv ; ^AH ^tWiTT*. ^LT, A H> A VT'SifcSlpjKfflMtf 
fc«fctffifi#fix A Vtcj:*), 7K¥Sfi^T K^fcffl5£Sn***«\ 3t2<DR Bfig»*7C#S2 5 

s*/5-rte#%S2<DR Bja»ai7c^a 2 5 ^fctn^-r u SiSy3ft(cffli»*#o£^*Hj#"rs. rs^t*cd 

«©Tf*«^, CCT\ RfS^tefcttSMjRffiff (2 i r 3 T'iirf filftfig (2 i + 1, 2 j) Jcfel^Ttt, H 

+ 1, 2 j) tWLTttH*ttB (2 i + K 2j)T iS^OP-/<X7-f;l/^*^LfcffiR2 v 1 p f , G 

©x-y^«^%!pJSLfete«e d rZm*), Bft^(C*3*30 2 v 1 p f *«*af, 

R2 v 1 p f = (r (2 K 2 j) +r (2 i+2, 2 j) ) /2 (2 7) 
G2vlpf=(G (2 K 2j)+G (2 i +2, 2j))/2 (2 8) 

fC«fc»)*fflU CCDR2 v 1 p f tG2 v 1 p f Ottt i& f^CfglW^JfO R ©H^ffi r (2 i + 1 , 2 j ) 

BJRg (2 i + K 2 j) fc«fc»), ^©fcJJT-SiiDj* ^5. 

(2 i + K 2 j ) =g (2 i + K 2 j ) x (R2vlpf/G2vlpf 

= g (2 i + K 2 j) x (r (2 K 2j)+r (2 i +2, 2 j) ) 
/ (G (2 i. 2j)+G (21+2, 2 j ) ) (29) 
[0 0 5 1] $fc. Bte^T?©b 3 T'^-rHMiHtCfe- ★Sjt^|qJ(DD-/^X7-c;l/^^bfcfiB 2vlpf, 
^Tfcl^filfC, HiiftB (2 i , 2 j + 1 ) fCfc^T, *40 G 3 v I p f JfeffllAtf, 

B2vlpf = (b (2 i - K 2j + l)+b (2 i + K 2j+l))/2 

(30) 

G3v 1 p f= (G (2 i-K 2 j + 1) +G (2 i + K 2 j + 1) ) /2 

(3 1) 

fc«fc»?»aiU CtOB2 v 1 p f £G 3 v 1 p f <Dtt£ ftftfcffiH&ftoBXflb (2 i , 2 j + 1 ) ^WtJHI" 

BXg (2 k 2 j + 1 ) icxo. *aoawes«»* § 0 

b (2 K 2 j + 1) =g (2U 2 j + 1) x (B 2 v 1 p f /G 3 v 1 p f 

= g (2U 2 j + 1) 
x (b (2 i - K 2j + l)+b (2 i + 2 j + 1) ) 
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23 24 
/(C (21-1, 2 j + 1) + G (2 i +1, 2 j + 1) ) (32) 
[0 0 5 2] #fc, H^A VTvK¥?3lRltCffll8^iS^i: * T^f HJtSftK (2 i + 1, 2 j ) tcfe^Ttt, 7k¥?j 
WS*nS«^k:tt, »2©RBfig«-ffl7C^a2 5(Cfe |6|OD-/U7-f^if%^LftlR 2 h 1 p K G2 h 
1>T, R, G, B«^-C©;fcfc<OM*ffl^J:ij»*U 1 p f*W*tf, 

7K¥^lSl(CfflM*^0{i^^tii^-r-5o Rf§^T'<D r 3 * 

R2hlpf=(r (2 i + K 2 j -1) + r (2 i + K 2j + l))/2 

(3 3) 

G2hlpf=(G (2 i+K 2 j -1) +G (2 i + K 2 J +1) ) /2 

(3 4) 

ICfcDWmU CC0R2h 1 p f £G2h 1 p f <Dit£ 103Klft»cfflBB*if^R<OiSilSffir (2 i + 1 . 2 j ) *Wffi 
BUtg (2 i + K 2 j) t,t»5, -TSo 

r (2 i + K 2j)=g (2 i + K 2 j ) x (R 2 h 1 p f /G 2 h 1 p f 
) 

= g (2 i + K 2 j) 
x ( r (2 i + K 2 j - 1) + r (2 i + K 2 j + 1) ) 
/ (G (2 i + K 2 j - 1) +G (2 i + K 2 j + 1) ) (35) 
[00 5 3] B<I^T'0b3Tv1rtHiS{igfci3^T& •kfo<Dn—/\7>7<f ;U^*i>LfcfflB 2 h 1 p f , G3h 

iwntic, wm®m (2 i , 2 j + n ic&^t, 7^^* 1 P f ^flutr, 

B2hlpf = (b (2K 2 j) + b (2 K 2 j+2) ) /2 (36) 
G3hlpf=(G (2 i, 2j)+G (2 K 2j+2))/2 (37) 
£«fc»)»ttiU COB 2 h 1 p f tG3 h 1 p fcDitt i^iailCtTOIOlIib (2i, 2 j + 1 ) fcgfctjf 

mmg (2 i , 2 j + 1 ) ici'K 3ta£©»}tt?7]cip£a 

b (2i, 2 j + 1) = g (2K 2j + l) x (B2h I pf/G3h 1 pf 
) 

= g (21, 2 j + 1) 
X ( b (2 1, 2 j ) +b (2 i , 2 j+2) ) 
/ (G (2 K 2 j) +G (2 K 2 j +2) ) (3 8) 

[0054] ±123: (29) , (32), (3 vi?^i*mfefeUTx*\mmmm<D¥i%mx$.tb%z. 
5) , (3 8) \t±MGX'<om.7tnmtmmmff\m , m, tx. mwm&mft$m4(Dmiuas^x. as, tin 

i:{C<}:5 0 S (2 7) ~ (3 8) fCtSl+^G 2 h [0 0 5 6] jfcfc, «¥fe«7r¥® 5<Oftft*BI 7KJ: 

lpf, C2vlpKG3hlpf, G3vlpf, K>mffl?Zo 0 7 ti«lp«7C#© 5 ©-*fi£0y*jjVf 7 

R2hlpf, R2vlpf, B2hlpf, B2vl o-y^lt'fe 1 ), ElC&^T, 3 0«7K-A;^'; 3 

p f cogtfiSi±, 7k^*5j;D*Sit^i6]CDp-/^x7w;i/ fcfc't+sm^i o r, g, Bfflt#**n^n»»r*» 
*aa<D«a<m?fc»K 7*;i/*©*-y:/afc,fctffc» urn 3 u*»ii«nfe*ffli^K:*tt*#6nT^4 

[0 0 5 5] tt±«k»), Sf2©RBJ«#«7E#82 5fr T*&£ 0 7U-A^tU 3tfettS«^tt«-(i¥S3 0 

e(iB£tiB (2 K 2 j) , (2 K 2 j + l) , 40 tCfc^T&R, G, B{i#lC#g|£tt, ^n^ftfcJfiH 

(2 i + K 2 j) , (2 i + K 2 j + l) ^ft^'ft ?g3 l 'NfctHflT -5. 

©■*T»OR*J:ffBfcWffl^Sn, [0 0 5 7] ffiH?S3 l Kfc^TOlf Mfiffitt, Gfl 

?0H*a#©JBftK<z>R, Bfe#£f#P>tt5i:i:£ ^{co^Tfi, Jaail*ffiHK:*ittS±T?3lRlOB»ii 

3„ Gfl^li, ±iZGj$ftmTi¥-®2 2Ki3^T» "TT ^<DM©$gWffi (X-yi/$#) ££fr7j|p]<D8SJgBi^<J9 

fc»«*?©H*»#©»««<0ffl#*»Tfc»K k/-c cwxysJash^a^jjiaoiwis 

Gfig^*ffl^7j<^Sit?3(Bl«OX<yS7^^!|aj^ fi^lCfcOHP^-r-So flUff, ffiUBIitfiiStf (2 i, 
LTSW«*fg«?©3HH«»<E>gffc*fySU 2 j + l) iCtS^X, ££#fi©$&Bik©x>y 

^y^i&fttfmfem*i&z.%i%-&<Dmn(D&mci5^ g (2 i, 2 j + d = ( g (2 i, 2 j) +g (2 

^W4tSlSlcT*(DfefI^CDJtt«J:f3Stti^7t/\ x 50 K2j+2))/2 



(14) 
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g (2 i „ 2 j +1 ) = (G (2 i - U 2 j ) + G 
(2 2 j ) ) /2 

£LTmt!f So 

[00 58] RtS&XfBmQlCD^Zlt. £?7k¥Jifa 

(£> Rfi^cot^TfJ, Sit 2 i 7^yT'Offilffli&7k¥ 
#|SjT*fTl/\ BiR{4g (2 i , 2 j ) 4){§9£\ 
r (2 1 , 2 j ) = (R (2 i , 2 j - 1) + R (2 10 
i . 2 j + 1) ) /2 

<D i 3 1 Waj L , o r (c ±TOH*©ffira fc «k 0 
H(2i + K2j), (2 i + 1, 2 j + 1) 4)fiB9 

r (2 i + K 2 j) = (r (2i, 2 j) + r (2 
i +2, 2 j ) ) /2 

r (2 i + 1 % 2 j + 1) = (R (2 i , 2 j + 1 ) + 
R (2 i +2, 2 j + 1 ) ) /2 

So 20 
[0 0 5 9] W±0«IW^ffitC«k*), ffiK¥S3 1 4)tB 

T-&S4>T-Mijg{i¥< &s» 

[00 6 0] ±M4);£i£fc: «fc ») iaHHfe«7t¥S 4 fcfc 
^T«7C«nfc»»3l5?4)IIiR»»4)e#R, G, Bfi 

ftA^ae^tassnso 6 jcts^Tfi, 30 

SfflHfe8[7C^S 4 3b^©ffl^t«HP&a7C^a 5 ft* & 
4Ma^£ES»I®g ; e- Ffg£^g 7 64*6- KflW 
later®*)®*.. ®*)&7LlZ&t)Mfc-£tircR. G, 

B«##YCbC rg«ma8'\i:2SSnSo YCbC 
rS»¥S8K*i»,^T, A^SnfcR, G, B 
gfCiOY, Cb, CrMtfflULftt, JPEGE 
3§¥&9'\,k£So LTs J PEGE«^©9£fe^ 

K(SU^EEaspfc4S«k^»CA*H«%J PEG££fc 
iOEfilU Eli$nfc-r-^^ttl^^l 0^\tmt! 40 

fs 0 

[0061] cct% ^MiEmmmmt- k»*¥S7 

Tit, !5»^-rY74)g«, Ettr-^e^^Offl^fi: 
Jt>tTJ PEGE*fi¥K9T45E«sp*S!ST*<5.i:3 

fc, RffiiwEis^^-r^—Kffi^si^Lai^LTts 

T, «DJ PECE*S^g9 7-4)B{fEiiSfc43tfSE 
f«£#l§ L fc ffl$j£iffiRir 5 J: 9 fc (JJ 0 $ * ? S 6 T 
fcfToTVS. E*S$ISg€~Kfg^S7 
fcfc^T> EaJc<fcS&{ktf'>&^B{$!£f#£ 50 
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ti^jnottm^mtm^tm 1 k (bh**- 

F) t, Ett»cJ:0B«-r-**«J:»)BiM , rtSJ:'3» 

»l^E«s|s*^-rS2<Dt-K (We-F) 

It, CtD^-F^-ffi^m^TShTSo JPEG 

tiE»fc«fc«*fb*^*< > EHr-^^ff?iLTf#P> 
n5H»fcfe^Tfcfk*^J**c fc{iT'**tvbt, E 

tt*^sst ^tiEit ? nfc-r - * m&nmx- * s 

tfi&BH*- KT&SSB 1 4)^- F4)if£, tet\EfW 
£^Tfci&E8S(;:J:SBfS&{ktf£< , ioTEH^'fT 

IS 7 T4)tMW^- FTSSS 2 4)*- K4>#& 

o mvwMHtwmmc «t sBfir* 1 iSBK^aft r- 

SoTt Elite <fc 5 ^ t(DBW*%V Z> c i: «k * -5 » 
[0 0 6 2] Lfc^oT. ±I2^J0glX.?S6fC*5^ 
T> J P EGEIi¥g7^P.4)ti}^Tfe-i. ; e-F«^ 
S 1 <Dt- KT**«^tt, BBafeffi7C?S4^64) 
m*T*Si«SJl4iB«i:4«R, G, Bfi^S^L 
t> YCbCr^?g8t'Y, Cb, Crf^H 

- Fff^tctSCfcfftV^Effi^tCct ?)B#E^fT?o * 

/)«2© ; 6-F-efe5^(i 1 «*fe«7t#g5*>60 
m*TffeS«*W4«lia«ia!k:«J:SH«i:*SR, G, 
Bfe^*3BS?LT, YC b C r^#l#IS8T-Y, Cb, 
C rflt^s«ift«k % J P E GE^S9{Cio^T^2 4) 
^- F^-r^E— Kfl^KJESUfcSt^EJi^lC «fc *)Bff 
Effi^fT</\ Effi-r'-^A^i DiJM^nfcx-^^tfS 
©T'feS^, $fc, «*fe«^flS5T'4)S!ia3SJSti± 
ieiSBSfe«7c¥S4CDteSJ;')¥<^5^T\ EISx 

- * &W % $ T4)«ia«f BB*¥ < T- f So 

[0 0 6 3] *«W«W)'>5aU—>3>»Cj: 
S^UJilin^ J P E GEJS¥IS9tC*3^T, »1 4) 

Ki»H:«i*tf i / 1 o<Di±mm?*AJim®tti±m 

m2 4)^~KT*{±^Jx.(f 1/2 04)E*f^T'B^* 
E»-T4i:Lfc«^ l/l OEIS-eti, SBKfe*7t 
#K 4 «DUtfjK «fc S fe«7tffiff *E^ff?S L fciSflttt, 

npfeft7c3Ms 5 ott^jc «k s &mftm® ZKmtm t 

Ilt4otl^ 0 -7?, 1/2 0ESSTH, iSBMfe 
Stc^IS 4 , «mfe«[7c#g5 4)ffi^K:j:Sif^64Dfe 

fkT-feS7a-y^s^as:^, ■K4)a3y / >*<ao 

Ti/^So 08, 9 (±Bfti/5 j. U-~> 3 >(c*5l/^T> V 
-y-fV-Y *±ge^BHfea7c?g 4 fc & 0 sail bfc 
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fats&if7ii¥fifaia3ifzmmm i %<Di"<)i> mm) t 
mmm mm) t^mm^rmv&D. msimw. 

^fpJT'OM^ 09(i7j<¥7i(SjT-C)M^^-ro &0K 
til^T, E*I&L (EHfiw) ©Bftt, Emmi/\ OX 

«Ei§#$iB<$i, Etg$ i /zox-cDEmw^mmicD 

i^TiSLT^ft. 08, 9 £9, Sit*3«tt>*7)c^>3ip]i: 
tic, E«$i/i 0O^(±E^L©^i:J:te{L 
TS?filt»&{fcfi!a:£^£:&i\tft, 1/2 0(D&mmT 

[0 0 6 4] LfttfoT, 1/1 0<D&ffim**?mi 
CHE— KT'(i, W3^?i561?iSaHfe«7E¥S4cD 
ffift£»t3<fc9fc<?jr>&;K 1/2 OOESSTO* 
tW, 2 <D^e- KT'fi, ¥fe«7C?|g 5 (DtiStlttMtRt 
5i9«I»)MWl J P ECEl^S9fr5>Oli]^lC 
fci^T, Ei^¥£#«LfcB<£i:&-3E*§x-*£t#3 
c oSD, ffifi/i 0©Jf£{i, 08, 

9fr€>*>#fr5ck9tC, iS®«fe^7t^l54^P><D{§^ 

T-'-tzwm Ltcmmtfzmic z&ittf% < , 

^H5*«$tx/-ci^il!S^H{i^f#6n-5 0 life, E 

m-\/2Q om^ii. mm&mTc^m 5 ^ ©fg^* 

iiiRLTJ PEGE^g9TEH1-5Ci:T\ J^giJ 
SSftfcEtfix-^fT, EMx-^Sr'fiS 

fc£tt3Bft!Effix-*(iffi^a^ 1 O^ttS^Sft, 
[0 0 6 5] W±*9, E3S$»e-K?££3Mg7© 

a^T&s^e- Fri^tf^-tEH^^T, ffl^E« 

fe*£SS?U S^ElS^T-fe^^- Kfl^^Ji^ 
¥fe«7C?fS5frb<D{i^£iiJRLT, mStOEIS^T' 
J P E GI£mZfio<DX\ Effp5£{g< Lfc^tiEffi 

fc«k ®mmt>mmnrcHbwn% 
E*s-r-*£f#r, jaai$fit¥<T'#, mmi±m(DK 

[0 0 6 6] ?5c4o. ±K^Off^ 1 T'fi, jfft*?l 

U BitteB (2 i . 2 j ) £BflfeB (2i + K 2 
j + 1) (i =0, 1, 2, -, j=0, 1, 2, •••) 
fc G fi^^iiJi^-^ S^^tt^Jf o itm l <d&7 * ;l/ 

Bfg&B (2 i , 2 j + 1 ) icRimzmmz*? 

£»7t#tt£^ofcm 2 £>&7y Bifi&B (2 

i + i, 2 p icBmz^zmmz-ezftytft&zftiti 

m3<D&7j ;l/*£K?iJ L/iif^i: LTmw Lfct>\ m 

K ^2t>J;t>*m3^fe7-f;l/^©^-7t1ttt(iR, G, 
B(C|®5fctDT(i*<, 01 OtC/iVf £9fi s BiSHitB 
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(2 i , 2 j ) £Hfg{4B (2 i + 1 , 2j + l) (i 
= 0, 1, 2, j=0, 1, 2, •••) fCgfltDfeM 

mm&.m (21, 2 j + 1 ) icmz<D&s*B%m 

I (2 i + K 2 j ) iclli 3 (D&WfeC 

xftftzm? rem 3 <ofe7 -c n,9it&&\ l, ±sesHK 

fe«fc^84K<£9»{£fg?<DBfl&#<D&A, B, C 
<0fe^*«7tLfc&R G B<Dfefi^*ff£T?**ltf «fc 

[0 0 6 7] £/c, ±IBHSfiO^I8 1 T'fi, 02fc<fctf 
01 0<DSft*?cofe7'C;l/^<7)ie?iJ^®^{iB (2 

i , 2 j ) tH^fuB (2 i + 1 , 2 j + 1 ) ( i = 
0, 1, 2, j=0, K 2, ••) fcmiOfe-7^ 
A**** BitftB^i, 2 j + 1 ) (c^2<Dfe7-<;l/ 
BlgfeB ( 2 i + 1 , 2 j ) {cm3^fe7^;U^ 

*iEMLfc«^ (02, 1 0^0^^) thxmm 

Lfct>\ 01 nc^^nSi^tC, B^fuB (2 i, 2 
j + 1) £B«fifi (2 i + 1, 2 j) (i = 0, 1, 
2, -, j=0, 1, 2, •••) (C^l CDfey-f/l^^, 

B^fiH (2 i, 2 j) tc^2ofe7^yp**, mm®. 

II (2 i + K 2 j + 1) lcm3<D&y<()l2*m\L 

(01 1 cptDfnig[5^) 
)i5tmi<D&7*)i$tfmm2tix, irFvuyx* 

[0 0 6 8] $fc, ±IBHSS©^ 1 {CfcV>T, i^BK 
fe«7n¥©4©«fi!c*0 3 fcjj^rfltaSi: L, S¥fe«7C 

#s 5 (Dmi&zm 7 tc^-r«^^tco^T^ Lfc 

otu<, ti*fe«7t¥S5^«^tfteo^aB^ 
- Ka*#a 7 jc «t 0 E*t*fc(6 i;Tfe«7c¥a*<a t> 

[0 0 6 9] ±ieHSfS©©® 1 tCti^T, EIS35 

1 <Dt-h'tfr^E.$&m*7n?m2<D*:-F(D 

2-D<D^-b'X&Z>i%£lC-D^xmWLX\<^fii\ Ztl 

[0 0 7 0] &Jb\ ±8HHSSOJgjSl Tii, a-K^i 
7tcj:D0K 03, H7€)ffliK<DfflS*fT-51i^Ji:o 

«t 0 l^«ojaa*?T o c i: ^T- 1 5 «i i: t± w r> * T* * 
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coo7i] mmmm z . mm<Dmm i <om 3 ictsv 

2 1 Kfe^TGfi^fcfcttSHJfcffilt (2 i , 2 j + 
1 ) *J«fctf (2 i + K 2 j ) T'«±T£tT'fl5X7v' . 

RflWffi^ftLTGfl^fc&ttSHiSfirB (2 i + 
U 2 j) T'CDX-y BM^(0*7CK^LTG 
ffl^fCfctfSBUfiB (21, 2 j + 1 ) T'CXyv'l 

3 «J«Lfca<, if^6£>Bf!{5B (2 10 
i , 2 j + 1 ) , (2 i + 1 , 2 j ) T'Ottfeitfi 

oT, 01 2lCaVf <fc-5fc, fflM&{K7c¥&4 4>Rtjg 
1 oOG<S»xy ->*WS¥®{C«J: 0 Gfg^ttJttS 
BfgfiB (2 1, 2 j + 1 ) fcjctf (2 i + 1 , 2 j ) 
T-cox >y 5 «fc o &*g(£ tt 

[0072] 01 2CfcVT, 2 0, 2 2 ~ 2 3 fcitf 20 
2 5 &±aB3lflSOff#I l ^flDffltSfcSiHtcfettSiSiiSHfe 
«7c¥S4k:^5t,«Di:|HI-<DfeOT?*»), 4 UiC 
^X>y^j/g#|3T-fe5o 

[00 7 3] ^fCfW^g^-fSo 7W^€'J3fr 
e><D{§^£^i¥&2 OKJ^&R, G, Bfi^C^H 
U GJ«#«7C^g2 2, ^lcDRB*7C#S2 3^3«t 
SB 2 © R B «7c#a 2 5 {§3lt? ©iSi?t|fc©£-fi^ 

[00 7 4] G j£#X y 4 1 IC «#St¥g 2 30 

OtC&U-SGff^AT^tt, BlifiB (2 i , 2 j + 
1), (2i + l,2j) (mZQHDRtSkUBTffit 

*©|gOteWfflA H g , ±TOH*OMO*6WffiA V g 

*»w-r*. eya-tr, mmam (21, 2 j + 1 > 

AHg= I G (2 i, 2 j) -G (2 i, 2 j +2) | 
AVg=| G (2 i-1, 2 j + 1) -G (2 i + 
1 > 2 j + 1 ) | 40 

[00 7 5]fLT> ±EE7kW-yj fp]T'<DX >y S/figtf A H 
g fcJ: 0*Sil7?lp]x y i/i&ft a v g ic j: 9 , ;j<¥Sit^ 

n^Gfi^cD^ii^&HfcjscT, ^oipj^is**^ 

fl^e d 1 *Gfi)t^ffl7c¥S2 2^\, edr, edbt 
(i, A H g t A V g (DMfttf^ibfeibrcm WTO«d 
-75, AHg$£«A Vg^&£&f c f§J;9*f t^if 50 
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^t, AH g >A vgc^ase^ifijtcfflw^is^i: 

flJtU AHg^A Vg©*£tt*¥#fflteffllH>&<J&^ 
Bil&B ( 2 T , 2 j + 1 ) t ( 2 i + 1 , 2 j ) X'<D 

[0 0 7 6] -77, 3§2 0RBj8#fc7C#82 5tC*J^ 
Tfi, Rfi^OHJRffiB (2 i + 1 , 2 j ) OttTcSrfT 
10 t\ Bfi^tDBifKuB (2 i , 2 j + 1 ) <DWx&'fi 
r>„ £oT, B3HSB (2 i + 1 , 2 j ) {C*3^T±I2 
x -y L^MEJR« e d r i: L T, I2(DRB 
JS#»7C^iS 2 5 fC^ttS R fi^T'O^affl^figt £ 
•<5>^*£fe-e"ttttfrr*. £fc, Bfft&B (2 i, 

2 j + 1 ) {c*5^r±iEx-y s;ja»*wjeufcis»*e 

dbi:LT, l2©RB^«7cfg2 5 tCfcttS Bff 

^T'toiasii^fiiBfc^-i'^y^^tntrai^-r-So 

[0 0 7 7] <fcoT, G^X-y~>*W^|S4 I fcfcl^ 
T, ±!E G ffifr&nfrm 2 2fei0 ; l2ORB fig^'^TC 
20 #©2 5fCt5tt5G, R, BM^^«7t-r5H^fifi{C 

c fs^T-ox-y s/*jS#©i»jja8**tijas*i* 
[0078] ±mmm(ommzTit, mm&m 

(2 i , 2 j ) , (2 i + 1 , 2 j + 1) tCG<l*f#, 
Wm&m (2 i , 2 j + 1 ) tRfi^, BfftfuB (2 
i + l , 2 j + i ) lcBft*tf!Mk*?J: Sff^naif 
^•{co^TSiH^Lfc^, ±ie*SScOffRI 1 B^{4 
B(2i,2j + 1), (2 i + 1 , 2 j ) fCGff^f 
H^fiB (2 i , 2 j ) tRfi^, B^fuB (2 
iO 1 + 1, 2J + 1) £ Bte^#E3rU£nTVT«, <fc < , 

[0 0 7 9] ±EH«iOfl5|gl ^|5)«, Hfli(0^ 

S2tC43^Tfe, 01 2Qffij£0ffi9£ftftg|B(«:&tf 

t a * t* & * < , ±mnm<D&m z t m&<D%m% 

[0 0 8 0] 

o [0081] z<D&wfcmz>m&mm&tit£. mmm? 
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o H«H3*t©EE»*ff b C £ (C «fc 0 . ESWfcffi < Lfc 

sjnftffif-^^it, jQaiiat^<T-t, B& 

[0 0 8 2] C^fgB^tcf^^iifligSinff, ± 

legjo&^aKti^T, *- Kfi^»£#g^6ai* 
&^iEmm*7f,tt%£ii±mm i <o&«7t¥afc<k*fe 

fi^*MRU ffiK*- K{§*§tf 1 / n (DEftS^i 9 & 10 
K^ffiBsp*^-r*£M:±SE!& 2 <D&{f*f fixate «fc 
3fefi#*S8?-r*c Ei?i35£{g< L7c^i£■ 

^;tE3ll^<:<J;3&{bb' t &<K flMf&wiKsnfcx 

iM&Ii«*f#T, EMV&JBK Lfc«£ttJ: *>»]«;£ 

[0 0 8 3] c©J8Wc«SM«aHK:,ktitt\ 
±ffi»»*?#, Biftfig (2 i , 2 j ) (i=o, 

1 , 2, -fcitf j =0, 1 , 2, -) £ (2 i + 1, 

2 j + 1 ) icm 1 «fefI^£iIi®£#3#7mi4£&o 20 
ftIl(067^W* 4 Mlfig (2 U 2j + l)(C 

» 2 Ofifl9«jiJ|$««^KMtt«^o tcm 2 

-f BSHfuffi (2 i + K 2 j ) tc3S3£>fe{B^£ 
fc±T 4 BjR^£dbK¥#l4{cait)iiLi9iJ$n^]M 

±tm i ©&«7c^a^, ±gas i ©fe7 

ffi^ffijgffiflEftftsx-y ->*fiK^^^ 
t5X7 vW^^IS £ . HufEx >y ->**ij£# a©iti;tycS 

±IBSflK HS2, S3<0fe7-f/V*£<fc!)fi#aj 30 
?^cll, lfl2&£ttlg3©fe{I*§{Cj;r)!f 1 <Dfe{§ 

<omm^s.(omtt £&7 -fjizfrtbomz tsxtfrn 3 o 
fefi^tc «fc 0 si 2 fc^a*^ 3 ofeg^jiaj-r 2 o 

«7c¥S#. 15 K H2, ^SfDfeiffnftKciS^ 

Hlfc<fct>ffl9*»ai1-*¥a*«**cfcK:±!>, Eli 40 
**fi< Lfc«£fiE»CJ:S£{t#=S:<. ftfe. ftlt 

«^ti«tofi»j«?nfeEJS7 f -^j£»r, animated 

[0 0 8 4] Sfc, C0f8Wfcffi*ffl«SHJC<fctttt\ 

i ofe«7c#afcfet*sx-ys;!pM#a^, m 1 
^f&]x-y->-^tii#gi: v n i <D&mt$<Dmfe®mtiLmfc so 
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w- § ±T©a*oMo*ewffl*jra l t ms^ipkdx 
•y $?ja#*ttuf § irjx >y y&axa t , 

ftcox-y s>j##*W£***.ne^8***. 5 i: i: &fK 
iulEffl^atf, ±82*¥2f6ix «y ^«tt*a^ 6<otH 
71 $ fc«±ISSS7?|p]X y ->"^tHXaA^ <Dfcb/i #^Ab 

tti¥aa> e. oai7j^±igMitty3 (nix -y 5?«a#aotB* 

X >y ^ffi#a^ 6 (Ottitltf±im\g.l5 [SIX -y -/"fgO 

£ £ fete, ±fg7j<¥?3fix-y ^ttHl#a* J:tfSiS*iRj 

x-y s;ftm^a/p6ota**«fc tjc^ <6s«>fcffl«fc o/h 

Sv^ttixy L4v^ W«r* C £ IC 

ftfe, filii*P*«$nfciSiilH^iiff^STiafl!Eli 

[0 0 8 5] $7c, c©awc«5t8fifcSIUc«j:n{f, 
±!Bm 1 OfeS(7C#aK43tt«® 1 <D€ifS^T-©Rlf^{ii 

gt^-r^fi^gm^-^m 1 ©jHB^atf. i2«& 

fl^BOSS^H^ 1 ffm^lB (Km) «D{4HKfe 
V^T, mitDfeffl^A, m2(Ofe{f^BcD^n ; fntC^ 
L7i<¥^(a]©n-7^7^7l/^^^L7cflA h 1 p f 

(Km), Bh 1 pf (Km) %Wtii L, buIEtIoP 
?3ln]n-7^7-(';l/^^e>©ai^jM^1?a&5Ah 1 p f 

(K m) tBhlpf (Km) i: (Oit £ ±ieBJlfu 
HOBMIB ( K m) fci 0, 1 fimWDm 1 (Dfefl 
^AK*5»tSB*«A ( K m) A ( K m) =B 

( K m) x {A h 1 p f (Km) /B h 1 p f 

(K m) } tCJ^mijU ^3<7Dfef=^C^$.§ffi(D 

m*n&t2>7k¥Jifamnnm^m£. ±i23tsb^i 

fTm^iJB (Km) ©feBt*5^T, 3tl<Dfe{i^A, 
SB 2 Ofefl^ B <D?tl?mctt LTSttTj (p](Dn-7^7; 
7-<;l/^^^LfcfflA vlpf (K m) , Bvlpf 

(Km) *KUJU BijIESifi7:ip]n-7^X7^;l/^fr 
6©a*fll^T*<5 A v lpf ( K m) tBvlpf 

(Km) tcDtti:±ieB»{4HcOB^fflB (Km) 
lc£K>. 1 f7m?ij©m 1 cDfeft^Afcfett^B^ffiA 

(Km)*, A (K m) =B ( K m) x |Av 1 
p f (K m) /B vlpf (Km)} {ci*)»ai 

(c^ 1 <7)feff^A{cfett^B«fl*l[tii-r?.Sit73(RlfI 
mylJ<Dmi<D&fi^A{Cfctt5ffl^fiA (K m) *» 

m-rz¥-mmm®£*ffix., ±E^-y^mm^m<D 
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1 cOfefl^AcDii^flA (Km) £t#T, 
fcttSSMOfg l 4>&ft9*ftS«: Et8$ 
%{g< Lfc«^iffilB»cJ:5*ft^4<, ftfe, AIMS 
^«»«nrcK@RftH«*»T. IMkEJf<DEfli$e> 

[0 0 8 6] Sfc, COBWKftSBfcgfiK.fcfttf, 

Huiem i ©fe«7t#S£few-ss i ©sm^sav ±12 

TX7 L ft ^ £ fij£ L fclg^tt ±iB¥*Hfi 

*fjna¥8<£>tH7j*aw?u ajM&tc&ttsBBBo 

BlOfifiWiSCfclcj:?). ffi»$*<K< Lfc** 
fiESSfCfc 5 ftfe, fttMHMIKStifcffi 

H«ftiS«*f§T\ ■BEttQEM**)*- KElSUfc 

coo8 7] cvftwiz&zmimmznif. ± 
1 ofefii7E#aic*tt 2 ©*ai^a#» m^H 

£ 1 ffmWOffiltlCfeV^T, ±EJB 1 (DW&^mfrZtD 
lilt} A *f L7K^p7a IrIO D — 7 -f 71/ £ fcfl- L fcfi A 
1 h 1 p f (Km) tg-WjfaU—'lX-? 4 )l>2*1X 
LfcffiA l v l p f (Km) %*fflU Ifl2©fe{g*f 
Bte*tL*¥^0On-/<*7^;l/*;&ftLfcfffB 1 h 
1 pf (K m) tS30feffl^CK*fUSia^ri&lOn 
-^X7^;W^L/clC 1 v 1 p f ( K m) (* 
7c«\ ^2cDfe{I^B(C^LSit7?fSj<DP-^X7-f;l/ 
**rt-Lfc*B 1 v 1 p f (Km) £fg3<D&{i*§C 
*cJ*LT*¥^rlRKDn-/<X7-f;l/if«:^Lrcffl[C 1 h 
1 p f (Km)) fc^JSEffiU A 1 h 1 p f (K 
m) £ B 1 h I p f ( K m) t<Dit (gfctt C 1 h 1 
p f (Km) t<Dtt) i, Alvlpf (I, m) t 
C 1 v 1 p f (Km) t<Dtt (Sfett, B 1 v 1 p f 

(k m) t<ott) t, ±e* i <Dnth^m<Dmti aic 
sifsmmwrn 1 fTmPj-eoBBBA (Km) 

1 frmflJOSB 2 Ofi{§*§ B fcg 3 <£>fefl*f C fcfettSffi 
£ffiB (K m) tC (K m) B (K m) =A 
( K m) x { B 1 h 1 p f ( K m) / k 1 h 1 p f 
( K m) } , C ( K m) =A ( K m) x {Civ 
I p f (1, m) /A 1 v 1 p f (Km)} 
It, B ( K m) =A ( K m) x (B 1 v 1 p f 
(K m) /A 1 v 1 p f (1, m) } , C (K m) 
= A ( K m) x {C 1 h 1 p f ( K m) /A 1 h 1 

pf (Km)i) ic&owttitzimmm^mttffiz. 

AKitL* i F^riRl<0n-/<X7«c;I/^%^LfcfflA 2 h 

i p f (x, y) , mzmnm¥®fr<b<DBit)v<Dm > 
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2 CDfeff *f B IZ *fr L?J<¥77 Y L 

fcffiB 2 h I p f (x, y) fcWUJU A 2 h 1 p f 

(x, y) iB2hlpf (x. y) <Dttt ±sd.%l I <D 
gtH^afr 6»©tH7J A -C<Dffiift x It y *J-C©H*ffl A 

(x, y) xfty5U©ffiKfcfettS»2 4>feB 

*§B (x, y) £\ B (x, y) =A (x, y) X {B 
2 h 1 p f (x, y)/A2hlpf (x, y) } ic* 
•jStliU »3<Dfem^CtCfel/>TfeP«K:C<3^*Ht 

iA2vi P f (x, y) . mimmtm^mmoto 

j]T°<Dm 2 <D&\m B (c Jsf LSitTJ IrIOd 7 -f ;U 
**fl-Lfc«B 2 v 1 p f (x, y) SJIffiU A 2 v 
Ipf (x, y) tB2vlpf (x. y) <0itt±B 

ffiA (x, y) tciS, xfT>W©ffiBK45tt3&2 0 
feff^B (x, y) B (x, y) =A (x, y) x 

{B 2 v 1 p f (x, y) /A 2 v 1 p f (x, 
y) } iCfcOWWU 83<0fi^C£fc^Tt>P«£ 

BUI x ff y SywffiBtefe^T, f446(cPSf 

i^ffi^ga -r § ¥^fasm^a £ . ±igx y 
3<Dfe{i^#T, JWWR^tc^ttsiojRao^z^ m 

ffiBfcj:5*fb^ft<, ftfe, «?PA«$nrci«B 

[0088] ttz. z<oK®K.£&MNmmt. mum 

^iS^tttt Lft ^ i: PJS L fc«dtt±S2¥^li»lH# 

o«±±iesit73iRiM^tB?a<oai7a5:swL, 7^7? 

[0 0 8 9] c©«Wt«tSffl#SH(i, ±Ig 

K(3*«£#8tf, EIS^ 1 / 1 0**r^ 1 
-Kfl^t, EIWl/2 0*S"rJB2Ot- Kft*t£ 

- Kft^A*5nfc«^tt±32S l <0fe«7c?atc «k 
(i±ta^ 2 <Dfef3*t«7c*®fc <fc c 
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[02] c vmmnMwm \ ic£zmmm?<D& 
y^^n<ossn<r>-m^-tmv3bio 10 
[03] z.v>wm<D-$kmnBm \ iczzmmgrnias 

[04 ] c(o^.m<omm<omm i fcj:§}f{fgR(ct3 

[05] c <omm<o^m<omm i sffifigs^^ 

*ittWT Sfc#©-7D-^- h£jjrr0T-&S o 
[06] C©»WOSI*fSOfgJfinc«fc«»«S|lfc*j 20 

J: tf B ft ^COH^^-T 0 T* tb S o 

[07] c (Dmmm&mm i {Ccfcss&agKis 

[08] z<Dftm<Dmm<DBmiic£%Mm%ma3 
if^Simm&mfi^9i4ic^^mmLrzmm^j peg 

So 30 
[09] C0KW©SI«i©^Sgitc«t5flM»aiBK:fe* 
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*tt3iffiffiHfe«rc¥&4KJ:9^Lfcii(i*j PEG 

So 

[010] c<Dmn<Dnm(DBmiic±z>ffimm?(D 

[011] C0BHI10?tft0Sffilfc<fc«]lfiK?4> 

{fe©fe:7-f;l/*E9J©flJ£;irt0T'fc3o 
[012] «:©«WOIIffll©JB!82(c«tS»«gHfc 

T'^So 

[013] fie*<D»«aiit«:«jttsH«*?©fe7-< 

[014] se*<D»»»H©ffijs©-ff(*^-r rn >y 

[015] se*<o»«sHKfett5aa7c^g©«Bg 

[016] fi£#©ffl&gg©MH¥!5©f(j{t*fJilB-f 

[017] ft#©0M^B£:l3ttSfe«^&©fl&© 

1 2 A/Dny^-^r, 3 71/-A^ 
*r'J, 4 SBKfe«7t^S, 5 **fe8[7C^© % 6 

WD£*3M& 7 ffiHWBft-KSam 8 
YCbCrgim 9 JPEGE«¥8» 10 til 

/jis?, 2o»im 21 siox>r>*^m 

2 2 G«»«7C#a»2 3 *1©RBJS#«7E¥ 
©, 2 4 »2©Xy5>WJ6#gL 2 5 g!2©RB)£ 
»*TC¥a, 3 0 SHItm 3 1 ffiRBm 4 1 
G^X>yi/'|lJ^@o 
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